Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



jvGoo'^lc 



Gcs ,vA-vy 

HARVARD UNIVERSITY 



I 






LIBRARY 



Mtramnc of oohpaaatitx zodl.oaT 






Nl<uujjuu.j.A3,mx 







Diq.izeobvGoO'^lc 



-fRftNSFERR^° 
JO GEOL. L\B- 



jvGoo'^lc 



jvGoo'^lc 



Wisconsin Geological and Natural History survey 

ITa. BIRGE. Diractor. W. O. HOTCHKI3S. Sliti Geoleiitt 

A. R. WHITSON. In Cbars*. Di*i*ian of Seilt. 

SOIL SUltVKV IN COOPERATION WITH COLLEGE OP AGRICULTURE 

H. L. BD8BBLL, DBiN 

BULLETIN NO. XXTlll SOIL SERIES NO. I 



SOIL SURVEY 

OF 

WAUSHARA COUNTY 

WISCONSIN 



A. R. WHITSON, W. J. GEIB, GUY CONREY and A. K. KUHLMAN 

OF THE 

Wisconsin Geologicai. and Natdbai. Histobt Subvey, 

J. W. NELSON 

United States Depaetment of Aokicultobe 



SURVEY CONDUCTED IN COOPERATION WITH THE UNITED STATES 

DEPARTMENT OF AGRICULTURE, BUREAU OF SOILS, 

MILTON WHITNEY, CHIEF. 

CURTIS F. MARBUT, IN CHARGE. SOIL SURVEY 

U 

MADISON, WIS. 

PUBLISHED BT THE STATE 

1913 DumzeobvGoOQlc 

a. C '^ 



liscensla Geological and' Natural History Siir?ej 



UOAKU or CUUM18SIONEBS 

FRANCIS E. McGOVERN / V •? / O 

Governor of the Stale. 
CHARLES R. VAN HJSE, President 

President of the University of Wis 
CHARLES P. GARY, Vice-President 

State Superintendent of PwBIic Instruction. 
JABE ALPORD 

President of the Coimniaaioners of Fisheries. 
DANA C. MUNRO, Secretary 

Pretid.ent Of the Witconsin Academy of Sciences, Arts, and Letter*. 

STAFF UF THE SURVEY 

ADMINISTRATION: 

Edwakd a. BiuGi. Director and Superintendent. In immediate 

charge of Natural History Dlvlelon 
Wiu,iAM 0. HoTciiKias, State GeoIoglBt la Immediate cbarge of 

Geology. 
Lillian M. VECitmifiEN, Cleric. 

GEOLOGY DIVISION: 

William 0. Hotchkiss. In charge Geology. 
Samuel Weidman, In charge Areal Geology. 
T, 0. Chambehiin, Consulting Geologist, Pleistocene Geology. 
R. H. Whitbeck. Assistant, Geography & Industries. 
Lawbbkcb Mabtik, AsBistant, Phyaica! Geography. 
Vbbnob C. Finch, Assistant, Geography & History. 
EoWABD Stbidtmann, Assistant, Limestones. 
Ralph E. Davis, Assistant, Report on Mine Costs. 

NATURAL HISTORY DIVISION: 
Edward A. Birge. In charge. 
Chauncet Judat, Lake Survey. 
WiLLABD G. Crawfohd, Chomist. ' 

H. A. ScuiTETTE, Chemist. 
W. R, BooHMAN, Assistant, Lakes. 
L. G. Steck, Assistant, Lakes. 



DIVISION OP SOILS: 

, A. R. Whitson, In charge. 
W. J. Gere, Inspector and Editor. 
Gut Conbet, Analyst. 

T. J. DiTNNEWALD, Field Assistant and Analyst. 
O. J. NoEB, Analyst and Field Assistant. 
Carl Thompson, Field Asistant and Analyst. 
C. B. Post, Field Assistant and Analyst. 
A. L. BnsEB, Field Assistant and Analyst. 



)vGoo'^ic 



TABLE OF CONTENTS. 



Tab«-»f Cc*»e»s 

iLLUSniATlONS 

Ibtbodijctios 

Soil classification 

Classiflcatlon ol soil material.. 



CHAPTER I. 



General Descbiftion of Abea. . 
Soils , 



CHAPTER II. 



Gboup of Sandy Soils 

Coloma sand 

Coloma sandy loam 

Coloma gravellr sand.. 

Coloma atony sand 

Plalnfleld sand 

Waukesha sand 



CHAPTEIR III. 

Methods fok Impbovembnt of Sandt Soils. . 



CHAPTER IV. 

Group of Loam and Sandt Loam Soils 

Coloma loam 

Waukeslia sandy loam 

Superior sandy loam 



j.Lj.OO'^Ic 



IV TABLE OP CONTENTS, 

CHAPTER V. 

1 

Qboup of Clat Loam akd Clay Soils 

Superior loam 

Superior clay loam 

' Foygaii clay loam ...' 

Poygan clay 

Methods of Improvement lor. Poygan clay loam and Poygaa 



CHAPTER VI. 

Muck 

chapter vii. 

Oenebai. AoBicrLTURE OP Waushab* County. . 
CHAPTER VIII. 

CUUATE 

SVMMABV 



)vGoo'^lc 



ILLUSTRATIONS 



PLATES AND FIGURES. 

Page 
Plate I. View of Coloma sand Boutheaet of Hancock, abowlng 

characteristic topography 16 

Plate II. Fig, 1. View of Plalnfleld sand in weetem Waushara 

Couaty showlns ctaaracterlstlc topography 22 

Fig. 2. View of Flalnfield sand showing typical topography 

and farm buildings 22 

Plate HI. Fig. 3. Showing results ol liming acid soils for grow- 
ing alfalfa and clover 28 

Fig. 4. ShowitiK results obtained by applying peat to sandy 

soils 28 

Fig. 6. Showing average dates ot last killing frost In Spring 68 

Fig. 6. Showing average dates ot firat killing froat In' the Fall. . G8 



MAP. 

Soil Map oC Waushara County, WlBcousin Attaclied to bacJe cover 



)vGoo'^lc 



jvGoo'^lc 



INTBODUCTION. 



Before the highes-t efficiency in agriculture can be attained it 
ia essential that the farmer should have a thorough knowledge 
of the soil. The degree of success which it is possible to gain on 
any farm is in direct proportion to the practical knowledge of 
the soil possessed by the farmer. 

The state, working in co-operation with the United States De- 
partment of Agriculture, is making a careful study of the soils 
and agricultural conditions throughout Wisconsin, and is pre- 
paring soil maps and reports, of all counties in the state. A soil 
map shows the location and extent of the different kinds or types 
of soil. AH tracts of ten acres and over are mapped and often 
areas of smaller extent are indicated. Such a map i&' prepared 
by trained men who go over a county thoroughly and examine 
the soil by taking sufficient borings to a depth of 36 inches to 
keep account of all variations. The report is based upon a care- 
ful study of the soils and such other features as have a direct 
bearing upon .the agriculture of the area. 

It is the object of this sui-vey to make an inventory of the 
soils of the state and to be of practical help to the farmers by lo- 
cating and describing the different soils, by determining their 
physical character and chemical composition, and by offering 
suggestions for their management. These recommendations for 
improvement of the soil types are based upon the soil survey 
work within the area and upon the results of field tests made by 
the Experiment StatiQp. 
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SOIL CLASSIFICATION 



Soil fertility depends in part upon the physical characteristics 
of the soil, such as water holding capacity, workability, etc. 
It also depends upon the chemical composition, which is deter- 
mined largely by the source of material composing the soil and 
its mode of origin. 

The water holding capacity and other physical properties of 
soil all depend chiefly upon texture, which refers to the size of 
individual soil particles. A coarse sandy soil for example will 
not retain moisture as long as a loam or clay loam, because the 
finer the soil grains, the greater will be the total surface area to 
which moisture may adhere and the stronger the capillary move- 
ment. The texture of ■ a soil is determined by making a 
mechamieal analysis, which is a simple method of separating soil 
grains into different groups, of which there are seven. These 
are known as clay, silt, very fine sand, fine sand, medium sand, 
coarse sand, and fine gravel, 

A chemical analysis must also be made to determine the amount 
of elements essential to plant growth which are present in the 
soil. 

In classifying and mapping soils the soil type is the imit. A 
soil type is a soil which is uniform throughout its entire extent 
in texture, color, topographic position, and other physical prop- 
erties, and having a distinct agricultural unity. It is also uni- 
form in the source of material from which derived and the mode 
of origin which, taken together, determine the chemical composi- 
tion. 

Soil types are grouped according to texture into soil classes, a 
soU class being made up of types having the same texture, though 
differing in other respects. Thus we have different kinds of 
clays, clay loams, loams, sandy loams, sande, etc. As shown by 
the following table, the percentage relationship of the amounts of 
different sized grains determines the class to which any soil be- 
longs : 
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CLASSIFICATION OF SOIL MATERIAL 

SoiiB Containing less than 20% Silt and CiiAT 

Soil GUisses 

Coarse sand — Over 25% fine gravel and coarse sand and less 

than 50% of any other grade of sand. 
Sand—Over 25% fine gravel, coarse and medium sand, and less 

than 50% fine sand. 
Fine sand — Over 50% fine sand or less than 25% fine gravel 

coarse and medium sand. 
Very fine sand — Over 50% very fine sand. 

Soils Containing Between 20-50% op Silt and Clay 

Sandy loam — Over 25% fine gravel, coarse and medium sand. 
Fine Sandy loam. Over 50% fine sand, or less than 25% fine 

gravel, coarse and medium sand. 
Sandy clay — Less than 20% silt. 

Soils Containing over 50% op Silt and Clay Together 

Loam — Less than 20% clay and less than 50% silt. 

Silt loam — Less than 20% clay and over 50% silt. 

Clay loam — Between 20 and 30% clay and less than 50% silt, 

Silty clay loam — Between 20 and 30% clay and over 30% silt. 

Clay— Over 30% clay. 

Soil types may also be grouped in another way. Where soils 
are closely related through source of material, mode of origin, 
topographic position, etc., so that the different types constitute 
merely a gradation in texture of otherwise uniform material, 
such a group is called a soil series. It corresponds to the 
family which is made up of different, individuals having the 
same parentage. The Miami series for example includes light 
colored glacial material where the soils have been derived largely 
from the underlying limestone, and the types in this series range 
in texture from a clay loam to sand and gravel. The Plainfield 
series includes light colored soils in regions where no limestone 
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is prwent and where the material occurs as outwash plains or 
river terraces. The types in this series have a wide range in 
texture. The name used for a series usually indicates the local- 
ity where that particular series was first recognized and mapped. 
By uniting the name of the soil class with the name of the 
soil series we get the soil type. Therefore when a soil is found 
to be in the silt loam class, and belongs to the Miami series this 
constitutes the soil type known as Miami silt loam. Since the 
soil type is the unit in classifying and mapping soils and the 
basis upon which experimental work should be conducted, every 
farmer should be familiar with the types on his farm and their 
leading characteristics. 
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SOIL SURVEY OF WAUSHARA COUNTY, 
WISCONSIN. 



CHAPTER I. 
GENERAL DESCRIPTION OP AREA 

Waushara County is located a little to the south of the central 
part of "Wisconsin and covers an area of 643 square miles, or 
411,520 acres. 

The area may be divided into three natural divisions. The 
western division embraces nearly all of Plainfield, most of Han- 
cock, and the northwestern two-fifths of Coloma townships. 
This division lies entirely within the Wisconsin River Valley 
and has a level to very gently undulating topography. It con- 
sists mainly of open country, with many narrow belts of Muck 
soils entering the western boundary and extending from one- 
half mile to several miles into the county. These belts of Muck 
usually follow the courses of streams which flow in a westerly 
direction and drain this part of the county. Very few bowlders 
occur in this division and the only sandstone outcrop covers a 
few square rods in section 31 of Hancock Township. 

The central division embraces a series of glacial hills crossing 
the area from north to south and from the Wisconsin River Val- 
ley eastward nearly to Bfoomiield, Poy Sippi, and Warren town- 
ships. It is made up of numerous hills, pothole depressions, 
and narrow,'' irregular ridges and valleys. The hiUs vary in 
height from 30 to 100 feet or more above the Wisconsin River 
Valley. This rough rolling topography is most pronounced in 
the northern part and breaks up into more gentle slopes and 
more open valleys southward and eastward. The largest of 
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these valleys, lying almost entirely within Oasis Township, was 
doubtless at one time a lake with ite outlet to the southwest. 
Several small terraces, their slopes southward, cross the valley 
from east to west. This valley is nearly all under cultivation. 
It is locally known as the "Great Prairie". 

The smaller valleys of this division opening to the south and 
east were old drainage channels for the swollen streams of water 
issuing from the melting glaciers. The streams flowing through 
these valleys now drain this division. Many beautiful small 
lakes are scattered through this belt, and areas of Muck are 
found along most of the streams. Many of the pothole depres- 
sions are 100 feet or more in depth, have quite steep slopes, and 
are usually dry. Most of this division is under cultivation, 
though considerable areas are still covered with scrubby oak. 
The soil for the most part is very sandy and numerous granitic 
glacial bowlders are scattered over its surface. 

The eastern division embraces the Lake Foygan and Fine 
Creek valleys, which are included in Warren and the three 
eastern townships. The topography of this division is level to 
gently rolling, and most of the land is under cultivation and 
highly improved. The drainage is eastward into Lake Foygan. 

Fox River, which cuts off the southeastern corner of the 
county, is the largest stream in the county. It flows in a north- 
east direction and no streams enter it within the limits of the 
county. Fine Creek, which drains the northeastern third of the 
area into Lake Foygan, is the second largest stream. It affords 
fair water power at different points along its course. Willow 
Creek, the third stream in importance, drains the central and 
southeastern parts of the area. Its outlet is in Lake Foygan ' 
near that of Pine Creek. 

White River and smaller streams tributary to the Fox drain 
the southern part of the area. Most of these streams have suffi- 
cient fall to furnish good water power for manufacturing. 
The lakes in tjie morainic belt vary in size from one-half acre to 
more than a section. Prominent among these are Silver, Pine, 
and Fish lakes. 

Two railroads cross the county from north to south — ^the Chi- 
cago and Northwestern at about the center, with a branch ex- 
tending to Redgranite, and the Minneapolis, St. Paul, and Sault 



>\s, 



OOgIC 



GENERAL DEBORIPTION OF AREA. 13 

Ste. Marie CWiseonain Central Railway) through the western 
part of the county. Wautoma, Wild Rose, Glenrock, Spring- 
lake, and Lohrville are situated upon the former line, and 
Coloma, Hancock, and Plainfield upon the latter. These two 
systems offer good transportation facilities, though the sandy 
nature of the roads and the many hills make hauling of farm 
products heavy work. The important markets — Chicago, Mil- 
waukee, Madison, Oshkosh, and Fond du Lac (the first named 
only 200 mUes distant and the others near by) — afford advan- 
tageous outlets for the products of the county. Many other 
small towns are found throughout the county. Ctood schools 
are found in every township, and rural free delivery of mail 
and telephone service extend to all parts of the county. 

The area is settled by a mixed population of Germans, Welsh, 
English, Danes, Norwegians, Poles, and Swedes, most of whom 
came from the adjoining counties to the south and east ; a few, 
from the Eastern States and from Europe. Nearly all were 
homeseekers who began to till the land as soon as they settled 
upon it. The Germans are now the predominant nationality. 

SOILS 

Waushara County lies almost entirely within the glaciated 
region, and its soils are the product mainly of ice and water ac- 
tion upon the Potsdam sandstone formation, which underlies 
the surface soils of most of the county. Several outcrops of 
granite occur in Marion and Warren townships. This granite 
underlies the sandstone and sometimes projects through It. 
The only exposure of the Potsdam sandstone is a very small 
outcrop in section 31 of Hancock Township. 

The soils of the uplands consist of a heterogeneous mass of 
glacial material in which porphyries and granites are promi- 
nent, but which has been derived chiefly from the sandstone 
formation. Over the hilly and rolling division of the county 
the soils, which have not been reworked by streams, are mem- 
bers of the Coloma series. 

The soils of the Wisconsin River Valley and of the valleys to 
the east and south were carried down from the uplands and de- 
posited near the close of the ice age when the waters were high 



),L_nOO'^IC 



14 



SOIL SURVEY OF WAUSHARA COUNTY. 



and moving rapidly. These soils have been acted upon by 
water to a great extent, have been laid down in comparatively 
uniform layers ae river terraces or overwash plains, and are 
classified as belonging to the Plainfield series. 

The heavy soils of the eastern fourth of the county are lacus- 
trine in origin, having been deposited in a lake made by ponded 
waters against the glacier front. These soils were carried by 
the water issuing from the glacial deposits and laid down in 
quiet water. They have been classified as Poygan and Su- 
perior soils. 

Fourteen types of soil are mapped in the county. The name 
of each type and its actual and relative extent are given in the 
following table : 
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CHAPTEE II 
GROUP OP SANDY SOILS.' 



CoLOMA Sand 

Description. The surface soil of the Coloma sand to an aver- 
age depth of 8 inches consists of a light brown, loose sand of 
medium texture. The surface soil contains only a small amount 
of organic matter, and the water-holding capacity is low. A 
small amount of gravel may be found scattered over the surface 
and mixed with the soil in places, but this is never in sufficient 
amounts to change the value of the type. 

The subsoil consists of a brownish-yellow, or yellow loose 
sand of medium texture which extends to a depth of more than 
48 inches. The subsoil frequently becomes coarser below and a 
small amount of gravel may occur at any depth. Some gravel 
beds are found within this soil type, frequently within 3 feet of 
the surface. Eock outcrops occur in a few places, especially 
along the Red Granite Branch of the Northwestern Railroad. 
These outcrops occupy from 30 to 60 acres and are extensively 
quarried. 

Coloma sand as found in Waushara County is somewhat vari- 
able, and two phases, one heavier and the othfer lighter than 
the typical soil, were recognized but not separated on the soil 
map. The heavy phase is slightly loamy in the surface, and 
the subsoil is a little heavier than typical. At 30 to 36 inches 
a sticliy sandy loam is frequently found. This phase occurs 
chiefly in Wautoma and Deerfield Townships and ranks next 
to the light Coloma sandy loam in producing power. Glacial 
bowlders are found scattered over the surface of this portion of 
the type. 

* For methods of Improvement and the management ol sandy soils 
see page 25. , i 
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Dairying is followed to a limited extent and does fairly well 
where there are included in the farm areas of Muck that can be 
used for hay and pasture. In general farming, potatoes, com, 
rye, and hay make up the rotation followed. But little success 
has been attained in the production of hay, exc^t where espe- 
cially good methods of soil management have been followed 
Potatoes yield from 75 to 125 bushels per acre, and in excep- 
tionally favorable years as high as 250 bushels have been ob- 
tained on fields of the heavy phase. Com yields 20 to 35 
bushels, rye about 10 bushels, and hay about i^ to 1 ton per 
acre. Potatoes grown on Coloma sand are of medium size, 
smooth and mealy. They are generally superior to those grown 
on the heavier soils or on soils very rich in humus. Sweet corn, 
beans, and garden peas are crops well suited to this type. From 
6 to 10 ear loads of beans, mainly grown on Coloma sand, are 
^■hipped from Wautoma each year. 

The following table gives the average results of mechanical 
analyses of typical samples of the soil and subsoil of a Coloma 
sand: 
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COLOMA SANDY LOAM 

Description. The surface soil of Coloma sandy loam to an 
average depth of 8 inches consists of a brown, medium sandy 
loam, which contains only a moderate amount of organic matter 
and is usually rather loose and open in structure. The subsoil 
consists of a yellowish-brown, sticky, sandy loam containing 
enough stones to make boring difficult. Below 26 inches,* it is 
quite common to encounter a mixture of sand and gravel which 
extends to a depth of 3 to 4 feet. In a few places the subsoil k 



)vGoO'^lc 



Ig BOIL SURVEY OF WAUSHARA COUNTY. 

a gravelly eaud to 36 inches where a sticky sandy clay ia 
reached. 

Therbiare a number of variatious iii the type, though none aro 

of BirfBoient extent to be separately indicated on the map. In n 

' few looBlities the surface soil becomes heavier than typical and 

i* a heavy sandy loam. Where the morainic topography is 

1 ■ prjuninently developed the surface is strewn with granitic bowl- 

iidBi*, and the soil contains enough stones to interfere somewhat 

iwith tillage. Over a few very small areas, very large granitic 

bowlders were found. Where of sufficient importance such 

stony tracts were indicated by smybols. On the margin of some 

of the more rolling areas, and on the brows of some of the knolls, 

small areas of gravelly sand occur with a thin layer of heavy 

material near the surface: 

Extent and distribution. The Coloma sandy loam is closely 
associated with the Coloma sand, though it is of much smaller 
extent, occupying only 12.4 per cent of the county. The larg- 
est areas occur in Marion, Springwater, Rose, Deerfield, and 
Hancock Townships. Other smaller areas are scattered 
throughout the Coloma sand type. In Marion and Mount Mor- 
ris townships the surface soil is somewhat lighter, and crop 
yields are not quite equal to those on the typical soil. As the 
depth to the heavier subsoil increases, the producing power of 
the type is decreased. 

Topography and drainage. In topography the area of Colo- 
ma sandy loam is gently I'olling to hilly, with steep slopes and 
numerous pothole depressions, some of which are 100 feet or 
more in depth. The type frequently occupies ridges and hill- 
tops, with irregular, narrow intervening valleys of Coloma 
sand. The potholes' were originally small lakes, but with rare 
exceptions they are now dry. The soil in these depressions is 
somewhat heavier and contains more humus than that of the 
type proper, but these bottoms seldom occupy more than a few 
square rods. They are, however, tilled regularly with the less 
broken surrounding areas and are frequently used for gardens 
because of the greater amount of moisture in the soil. 

The rolling nature of this type gives it very good, though not 
excessive drainage, The water tebl? lieg ftt ewsiderable depth 
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below the surface ; but during seasons when the rainfall is well 
distributed, the type suffers but little from drought. 

Origin. The soil is of glacial origin and is composed of a 
heterogeneous mass of sand, silt, gravel, and clay, with many 
bowlders, brought from the north and mixed with material de- 
rived from the local disintegration of Potsdam sandstone. The 
sand content of the type consists of rounded particles of quartz 
and some other roeka. The soil shows a moderate degree of 
acidity. 

Native vegetation. The native vegetation of this type is oak 
^ with a heavy underegrowth of hazelnut bushes. From Wau- 
toina eastward scattered hickory is found. The oak is much 
more thrifty, with longer and more slender trunks, than that 
found on Coloma sand. 

Agricultural development. Where not too stony the soil is 
easily tilled, and nearly all of it is under cultivation. Potatoes^ 
corn, oats, rye, and hay are the main crops. Potatoes yield 
from 80 to 150 bushels per acre and under very favorable con- 
ditions 300 bushels per acre have been obtained. Corn yields 
25 to 40 bushels, oats 30 to 40 bushels, rye 12 to 15 bushels, and 
hay an average of about 1^ tons per acre. Dairying and pota- 
toes are the two leading specialties on this type. Com or pota- 
toes, oats or rye, clover, and timothy is the rotation usually prac- 
ticed. The soil shows a moderate degree of acidity and on ac- 
count of this some difficulty has been encountered in growing 
red clover. Fall plowing for rye and spring plowing for all 
other crops is the usual practice. 

The following table gives the results of mechanical analyses 
of samples of the soil and subsoil of this type : 

Mechanical analyse* of Ooltima Sandy loam. 
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COLOM.V GRAVELLY SAND 

Description. The surface soil of this type coiitfista of a loMe, 
coarse to medium, gravelly sand of practically the same texture 
from the surface to a depth of over three feet. The surface 2 
to 3 inches contains a little light brown organic matter, other- 
wise the surface and subsoil are alike. Gravel occurs upon the 
surface in most places, though few bowlders are found, the rock 
fragments varying in size from that of a pea to that of a hen 's 
egg. The gravel and sand deposits extend to a depth of many 
feet. Frequently strata of medium sand, free from gravel, oc- 
cur through the material at varying depths, showing the action 
of water in its deposition. 

Extent and distribution. This type is of very limited extent, 
occupying only 2880 acres. The largest area is found 3i^ miles 
north of Red Granite in the vicinity of Pearl Lake. A small 
patch occurs 1^ miles northwest of Wild Rose, and another is 
found 3 miles north of White River Mill Pond. 

Topography and' drainage. The type has an uneven topo- 
graphy and occurs on narrow ridges and rounded knolls along 
valleys and old stream courses. On account of the topography, 
the' loose, open structure, and the coarse texture, the natural 
drainage is excessive, and this type is droughty. 

Origin. The Coloraa gravelly sand is of glacial origin and 
was deposited during the melting of the ice sheet. The sand 
grains consist chiefly of rounded quartz, from the Potsdam 
sandb'tone. 

Native vegetation. The original timber growth consisted 
chiefly of scrub oak trees and hazel bushes. Much of the type 
is still in timber, but this has little value. 

Agricultural development. Because of its droughty condi- 
tion and low fertility only a small part of the Coloma gravelly 
sand is cultivated. Rye is grown more extensively than any 
other crop, hut the yi'elds are very low and unsatisfactory. 

The results of mechanical analysis' of a fine-earth sample of 
the soil are given in the following table t 
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Neehanieal analytic of Ooloma grandly latid. 
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COLOMA STONY SAND. 

Description. The surface soil of this type to an average depth 
of 8 inches consists of a brown, medium textured sand, under- 
lain by a light-yellowish sand of the same texture and extending 
to a depth of 36 inches and over. Both the surface and b'ubsoil 
contain varying «iuantities of gravel and stones, which interfere 
to some extent with cultivation. The surface contains only a 
very small amount of organic matter, and the type has a low 
agricultural value. 

Extent and distiibutioiL The type comprises an area of 
about 3,000 acres. It occupies a strip from l^ to 1 mile in width 
extending across Rose Township from northeast to southeast. 

Topography and drainage. The type occupies a roughly 
rolling position and is morainic in character. Many deep pot- 
hole depressions lie between the high ridges and the type as a 
whole is the roughest in the county. On account of the loose, 
open structure, coarse texture, and uneven topography, the nat- 
ural drainage is excessive and the type is drojighty. 

Origin. The Coloma stony sand is of glacial origin and rep- 
resents an extension of the rough morainic belt found in Port- 
age County. The material forming the soil came from the 
grinding of the local sandstone by the ice and the mixing of the 
fine particles with other rock debris brought from the north. 

Native vegetation. The original timber growth consisted of 
ecruh oak with considerable hazel brush. Most of the type^s 
still in timber, but this has little value. 

Agricultural development. Where the soil of this type is 
cultivated, crop yields are low, but compare favorably with 
those from the Coloma sand. The type has been neglected be- 
cause of the presence of more easily tilled soils in the same r^ 
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gion. It produces some grass and is used more for pasture than 
for anything else. 

PLAINPIELD SAND. 

Description. The surface soil of Plainfield sand to a depth 
of from 8 to 10 inches consists of a brownish, loose sand of me- 
dium texture. The amount of organic matter present in the 
surface soil is very low. The subsoil to a depth exceeding 36 
inches consists of a loose, yellow, porous sand of medium tex- 
ture. Where the type occurs in the "Wisconsin River Valley 
there is frequently considerable gravel in the subsoil which 
makes, boring difScnlt in places. In the eastern part of the area 
little gravel is found in the subsoil. 

Extent and distribution. Plainfield sand i^ the third type in 
extent of occurrence in the county, occupying 14.1 per cent of 
the area or about 58,048 acres. The major portion of this soil 
lies in the western part of the county, immediately west of a line 
drawn through Plainfield and Hancock. Other areas of con- 
siderable size are found in Springwater, Bloomfield, and Mount 
Morris Townships. Smaller patches occur" throughout the east- 
eren part of the county. 

Topography and drainage. The type has a level to gently 
undulating surface in the Wisconsin River valley and is level 
where found in the valleys of the eastern part of the county. 
On account of the loose, open character of the soil of this type 
and its texture, the natural drainage is excessive, and the type 
is droughty, except where the water table comes nearer the sur- 
face than typical, or during years when the rainfall is heavier 
than usual. 

Origin. Soil of this type in the western part of the county 
occurs in' the old Wisconsin River valley and was worked over 
and deposited at a time when the waters of that stream were 
flowing at a much higher level than at present. In the eastern 
part of the county the type probably represents over wash 
plains, and the material was deposited by streams issuing from 
beneath the ice sheet. The predominant material is quartz 
grains from the Potsdam sandstone, though material represent- 
ing. granitic rocks is also present, espeeially in the subsoil. 
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Litmus tests and the presence of sorrel indicate that the soil 
is in an acid condition. 

Native vegetation. The original timber growth consisted of 
a scrubby stand of oak on the higher portions,-; and poplar, 
birch, and willow, with a few elms, on the lower levels. 

Agricultural development. The major portion of the type 
is under cultivation, and where properly managed fair returns 
are secured, except during years when the rainfall is not well 
distributed and long dry spells do considerable damage to grow- 
ing crops. The chief crops grown and the yields obtained are 
potatoes from 75 to 125 bushels,-, com from 20 to 35 bushels, and 
hay from i^ to 1 ton per acre. Potatoes are more extensively 
grown than any other crop and form the cash crop upon which 
most dependence is placed. The rotation most often followed 
consists of potatoes or corn, rye, oats, or buckwheat followed 
by hay. It is difficult to get a stand of clover, and the hay crop 
is always limited. Dairying is carried on to a limited extent. 
The type is well suited to truck crops, of which the yield and 
quality are practically the same as for Coloma sand. 

The following table gives average results of mechanical 
analyses of samples of the soil and subsoil of the Plainfield sand : 



Mrchanica! anatysU of Plainfield Sand. 
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WAUKESHA SAND 

Description. Waukesha sand to a depth of 8 to 10 inches 
consists of a dark brown to black medium sand containing a 
small amount of &'ilt and clay and a medium amount of organic 
matter. Beneath tliis is found a loose, yellowish -brown sand 
of medium texture, becoming lighter in color and texture with 
depth to 36 inches. Below 3 feet the material ia a yellowish 
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gravelly sand. Varying quantities of fine to medium gravel are 
found at different depths in the subsoil. 

Extent and distribution. The type lies west of the morainic 
belt and is confined to the northwestern portion of Coloma and 
the southwestern portion of Hancock Townships. It covers an 
area of about 5,500 acres. 

Topography and drainage. The surface of the type ia level to 
gently undulating. Owing to the loose, open eharacater of the 
subsoil the water-holding capacity is not high and during seasons 
when the rainfall is not well distributed the soil suffers from 
drought. 

Native vegetation. The region covered by the Waukesha sand 
ia commonly spoken of a prairie, though over a portion of it 
there was originally a scrubby growth of oak. 

Origin. The type lies within what is frequently spoken of as 
the Old Wisconsin River Valley and the material composing the 
soil has been more or less influenced by the action of water. 
The parent material is largely Potsdam sandstone. The dark 
color is due to the accumulation of organic matter, the growth 
of which was favored by moist conditions which prevailed at an 
earlier time. The soil shows considerable acidity to the litmus 
test and the type supports quite a growth of sorrel. ■ 

Agricultural development. The crops grown upon this type 
in order of their importance are potatoes, com, oats, rye, and hay. 
Potatoes yield from 60 to 125 bushels per acre, com from 15 to 
35 bushels, oats from 15 to 30 bushels, rye from 8 to 10 bushels 
and hay from one-half to 1 ton per acre. This soil is not suited 
to hay but early truck crops thrive. The greater proportion of 
the type is imder cultivation. The Waukesha sand has a lower 
value than the Waukesha sandy loam, but it is a better soil than 
the Plainfleld sand. 

The following table gives the results of mechanical analyses of 
typical samples of soil and subsoil of this type : 
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CHAPTER III 
METHODS OF IMPROVEMENT FOR SANDY SOHiS* 

There are a number of soils in Waushara County which are 8o 
closely related in texture and structure that from the standpoint 
of improvement and management they may be considered in 
groups rather than as individual types. All of the sandy types 
and one sandy loam soil may be grouped together, and this group 
will include Coloma sand, Coloma stony sand, Coloma gravelly 
sand, Coloma sandy loam, Plainfield sand, and Waukesha sand. 

In chemical composition these markedly sandy soils show leas 
of practically all the important elements than do upland silt 
loam or clay loam soils. The total phosphorus in the surface 8 
inches of this grflup of sandy soils averages about 800 pounds per 
acre, while in the silt loam and clay loam soils of the southern 
part of the state there are approximately 1,050 pounds of this 
element. The total amount of potassium in the surface 8 inches 
of the sand soils of Waushara County is, in round numbers, ap- 
proximately 21,000 pounds per acre, while that in the heavier 
soils is approximately 45,000. The total amount of organic mat- 
ter in sandy soils is about one half of that in the light colored 
silt and clay loam s-oils of the southern part of the state, and less 
than one third of that in the upland prairie soils of the south- 
eastern and Bouthwratern parts of the state. 

Since Potsdam sandstone is the source of essentially all of 
thes-e soils, they are very low in lime carbonate, having less than 
one half of the amount contained in the surface soils of the lime- 
stone section of the state ; and the subsoils of this group have 
less than one-tenth of the amount usually found in the subsoils' 
of the s-outheastern part of the state. It is evident, therefore, 
that these soils have less of all the essential elements required 
by plants than is contained in heavier and more fertile soils. 
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They have, o£ course, certain advantages for special crops, and it 
is possible to profitably supplement their natural supply of plant 
food material by the use of fertilizers. But all systems of farm- 
ing on such land should be planned in such a way as either to 
conserve their natural fertility, or replace it by the use of com- 
mercial fertilizers. 

The most important differences between these sandy types of 
soils and heavier classes, such as silt loams and clay loams, how- 
ever, are not of a chemical nature, but of a physical nature, hav- 
ing to do with their water holding capacity, drainage, tillage, etc. 

Suggestions for the improvement of these types are based upon 
field experiments, chemical and mechanical analyses, and upon 
studies and observations covering a variety of sandy soils. 

In the management of these sandy soils it should be kept in 
mind that they are naturally low in organic matter and in the 
mineral elements required, the water holding capacity is poor 
and the soil is acid. As all of the types in this group, and a large 
proportion of the soils in the state are in an acid condition and 
would be greatly benefited by the application of lime, every 
farmer should know how to test his soil for acidity." "A very 
simple and reliable method to detect soil acidity is by the use of 
blue litmus paper which can be secured of any good druggist. 
Take a handful of moist soil and form it into a ball. Break the 
ball into halves and place a piece of blue litmus paper in the 
center of one of the halves, and cover it with the other half. 
After 5 minutes break the ball, and if the paper is pink in spots 
or over the whole end, the soil is acid." "Soil acidity is also 
usually indicated by the growth of certain weeds, such as sheep 
sorrel, horse-tail rush, corn spurry and wood horse-tail." 

When the amount of organic matter or humus forming mate- 
rial in the soil is increased, the water holding capacity is also in- 
creased. * The humus forming material can bes-t be increased by 
applying stable manure and by plowing under legumes as green 
manure. Of the legumes red and mammoth clover are perhaps 
better adapted to sandy soils than any of the others, but neither 
of these nor alfalfa will make the most satisfactory growth until 
the acid condition is corrected. The mineral elements required 
may be supplied by the use of commercial fertilizers. 

, Wis. Agr. Exp. Sta. on Soil Acidity and Llm- 
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When a soil can be made to produce a fair crop of clover, with- 
out an excessive expenditure, that soil can be successfully and 
profitably improved. It is therefore important that the first ef- 
forte in building up a soil should be directed toward the estab- 
lishing of conditions which will be favorable for the growth of 
clover. 

From experiments conducted it seems advisable to sow clover 
without 8 nurse crop, where the fertility of the soil is very low, 
since it will then have all of the moisture in the soil for its own 
growth. There is also some dangers of the young plants being 
damaged by the hot sun when the nurse crop is removed. The 
field intended for clover should be plowed in the fall, or as early 
as possible in the spring, and a top dressing of ground limestone 
applied at the rate of 2,000 pounds per acre. The field should be 
harrowed at short intervals to kill all weeds, and this harrowing 
should be kept up until about the middle of May. Fifteen 
pounds of seed per acre should be sown and covered to a depth of 
11/2 to 2 inches. The seeding should be followed by a roller to 
compact the soil around the seed, and the roller shoidd be fol- 
lowed by a light harrow to roughen and loosen the immediate sur- 
face to check evaporation and blowing of sand by the wind. 
Where it can be secured a top dressing of well rotted manure 
should be applied before the last harrowing. If manure is not 
available about JiOO pounds of acid phosphate or ground steamed 
bone-meal and 100 pounds of muriate of potash should be ap- 
plied at the time of seeding to clover. If only a small amount of 
manure is available it may be supplemented by ground rock 
phosphate, and this can be sprinkled over the manure in the 
spreader and applied at the same time. 

Peat may often be used to advantage as a fertilizer if peat 
marshes are close at hand. It contains a high percentage of 
nitrogen, but should be supplemented by potash and phosphate 
fertilizers, as it is deficient in these elements. 

Late in summer it may be necessary to clip the weeds which 
are sure to come. The cutting bar should be run high and the 
clipping left on the field as a mulch. The second year the first 
crop should be cut for hay and the second crop plowed under as 
green manure to prepare the land for a cultivated crop. After 
the first application, ground limestone should be applied at the 
rate of about 1,000 pounds per acre once during every rotation. 
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The amount of eommereial fertilizers containing phosphorus and 
potash which should be subsequently applied will depend on the 
crops to be grown and especially on tlic amount of manure pro- 
duced on the farm. 

Alfalfa may be successfully grown on portions of these types 
of soil, when properly managed. The preparation of the soil 
and manner and time of seeding is practically the same as for 
clover, except that the soil should be inoenlated with earth from 
an old alfalfa field or from a patch of sweet clover. About 20 
pounds of seed per acre should be sown, and the first year the 
crop should be treated the same as clover. The second year it 
may be cut at least three times. 

If the clover or alfalfa should fail for any reason, a crop of 
spring vetch or tare, soybeans, cowpeas, yellow lupine, or serra- 
della may be grown as a green manuring crop and plowed under. 

In selecting a rotation of crops to follow on the sandy soils it 
should be kept in mind that the soil is low in organic matter, and 
that this must be supplied either by applying manure or by plow- 
ing under green manuring crops. When the soil has been built 
up to a fair stage of fertility, a nurse crop may be used in seeding 
clover and alfalfa to better advantage than when the soil is very 
poor; and it is fretjuently desirable to seed with rye or oats. 
This system is considered by many to be more desirable, since an 
extra crop can be secured, 

A three, four, or five year rotation may be followed, If but 
little stock is kept, a three year rotation may be practiced, con- 
sisting of one year of a cultivated crop as jwtatocs or com, one 
year rye or oats seeded to clover, and one year clover — the first 
crop to be cut for hay and the second to be plowed under for 
green manure. When the fertility of the type is well estab- 
lished, the second crop may be allowed to seed. Good yields have 
been secured where the soil is well managed. If manure is scarce, 
acid phosphate and potash may be applied at this time. If more 
stock is kept the rotation may be extended one year, using the 
clover field for pasture one season before plowing down the sod. 
The manure may then be applied to the sod in the winter or early 
spring of the year the field is pastured. This will increase the 
growth oS clover and benefit the succeeding crop. In a five year 
rotation alfalfa may be introduced, but this requires that con- 
siderable stock be kept, since none of the alfalfa should be sold. 
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The field should be left in alfalfa for three years with two yeara 
given to cultivated crops and grain. Manure should be applied 
to. the cultivated crop and also to the firat year of alfalfa. This 
system is very desirable except that it does not provide any 
pasture. To overcome this the farm may be divided and both 
the four and the five year rotation practised. Afalfa may also ^ 

be grown by itself and kept on the same field year after year, in 
which case its place in the rotation should be filled by clover. 
When the alfalfa begins to run out, the field should be reseeded. 

In the cultivation of the sandy soils fall plowing for rye, and 
spring plowing for all other crops, is the usual practice. The 
Keed bed should be prepared to a depth of at least 8 inches and 
organic matter should be worked in deeply as well as near the 
surface to increase the water-holding capacity and to induce a 
deeper development of the roots. When the land is plowed in 
the spring it is often advisable to pack the soil with a roller, but 
this should be followed by a light harrow to secure a mulch on 
the surface. Where the fields are exposed, and the soil is blown 
by the wind, an effort should he made to prevent damage from 
this source. The most eftective plan is to lay out the land in long 
narrow fields so as to have crops that cover the ground in the 
early spring, such as clover and rye, alternate with the cultivated 
ground. 

With the successful growing of clover and possibly alfalfa, 
the dairy industry may be developed to a much greater extent 
than at present. By plowing under a crop of clover every few 
years and by following a definite rotation and approved methods, 
the yields of potatoes will be greatly increased ; and this crop 
may well be depended upon as one of the chief sources of income 
for the sandy soils of the area. Beans, peas, sweet com, etc., 
could be profitably grown to a much greater extent, and the 
trucking industry could be extended if proper arrangements 
were made for marketing. The soil warms up early and is well 
suited to cucumbers, strawberries, and all quick maturing vege- 
tables. 

In the management of this group of soils it will probably be 
found that Coloma sandy loam and the heavy phase of Coloma 
sand will respond more quickly to careful treatment than the 
other types, chiefly on account of their containing a higher per- 
centage of elay in the subsoil. 
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CHAPTER IV 
GROUP OF LOAM AND SANDY LOAM SOILS* 

OOLOMA LOAM 

Description. The surface soil of Colonia loam to an average 
depth of 10 inches consists of a dark brown friable loam. Be- 
neath this occurs a yellowish-brown loam which becomes some- 
what heavier with depth to 18 inches, where th^ material is a 
yellowish sticky sandy clay containing some gravel. At 28 
inches there is another change, the material at this depth beii^ a 
yellowish gravelly sand containing some stones and a little clay. 
The type as a whole contains more organic matter and mineral 
plant food than either the sand or sandy loam types though about 
the same degree of acidity exists. 

Extent aiid distribution. The Coloma loam is of very small 
extent, occupying only about iV^ square miles or 0.7 per cent 
of the area surveyed. The largest body of Coloma loam extends 
south from the north central part of Rose Township a short dis- 
tance into Wautoma Township. A small area is also found in the 
northwestern part of Springwater Township, occupying an ele- 
vated, gently undulating plateau. 

Topography and drainage. The topography of the largest 
area of this soil is slightly, to moderately rolling. While the 
position of this type gives it good natural drainage, the texture is 
such that it is capable of retaining sufficient moisture to mature 
good crops. 

Origin. This soil is of glacial origin and is composed of a 
heterogeneous mass of sand, silt, gravel, and clay brought from 

* As the types In this group are not as closely related In texture, ori- 
gin, color, and crop adaptation as the group of sandy soils previoualy 
described, the methods of Improvement are discussed for each Boil sep' 
drately, rather than fpr t)}e ^roup as a whole. 
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the north and mixed with material derived from the local disin- 
tegration of Potsdam sandstone. 

Native vegetation. The original timber growth consisted 
chiefly of oaK and a small amount of hickory. Nearly all of the 
timber has been removed, and the type is practically all under 
cultivation at the present time. 

Agricultural development. This is the best soil of the Coloma 
series in the county, and is well suited to general farming and 
dairying. Potatoes yield from 100 to 150 bushels per acre, com 
35 to 60 bushels, rye 16 to 20 bushels, oats 40 to 60 bushels, and 
hay from ly^ to 2 tons per acre. Dairying is highly developed, 
and the quantity of manure available is therefore larger for each 
farm than is the case on the lighter soils. Red clover usually 
does well though the soil shows' some acidity. 

MetJwds of improvement. In chemical composition Coloma 
loam is markedly different from the more sandy soils described 
on page 25. The total phosphorus indicated by the analyses 
of this type so far made is about the same as that given for the 
sandy soils as described, but the potash content is distinctly 
larger, as is usually the case in soils of finer texture. The total 
amount of nitrogen is also distinctly higher, though it must be 
recognized that where land of this character has been farmed for 
several years without proper attention to keeping up the supply 
of fresh and actively decomposing organic matter, improvement 
in these res])ecfs will be required. These soils are for the most 
part acid. A rotation which gives good results on this type con- 
sists of corn or potatoes, oata, barley or rye, followed by clover 
and timothy. Ilay may be cut two years or pastured the second 
year, before being plowed again for corn. The soil should be 
given an application of ground limestone at the rate of about 
1,500 pounds per acre every four or five years. The stable ma- 
nure should be carefully saved and applied, and this may well 
be supplemented occasionally by plowing under a crop of clover 
or some other legume. Alfalfa should be grown on thi type and 
it will succeed if properly managed. The soil should be limed, 
fertilized, and inoculated, and the seed may be sown with or 
without a nurse crop. Dairying should continue tp bf tl(e lead- 
ing type of farming on this soil, 
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Tlie following table gives the resLilta of iiieehaiiieal analyses' of 
typical samples of the soil and subsoil of the Coloina loam : 
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WAUKESHA SANDY LOAM- 

DescHption. The surface soil of Waukesha sandy loam to a 
depth of from 8 to 15 inches consists of a dark brown to black 
yandy loam of medium texture and is comparatively rich in or- 
ganic matter. It is underlain to a depth of 24 inches by a brown- 
ish-yellow, gravelly, sandy loam, becoming lighter in color to 36 
inches. From 36 to 48 inches the subsoil is a yellowish, heavy, 
gravelly sandy loam. In places the subsoil to 24 inches is a yel- 
lowish sandy clay, and this is underlain by a yellowish, sandy, 
gravelly loam. Along the margin of the area of this soil the sur- 
face frequently becomes somewhat lighter in color, owing to the 
admixture of lighter colored material from surrounding soils. 
Where the type occurs in the vicinity of Plainfield and west of 
Coloma the subsoil is frequently lighter than the typical. In 
these localities the soil is underlain by a yellowish-brown medium 
sand to 20 inches and then by a sticky sandy clay extending in 
places to 36 inches or over. In some places the subsoil below 15 
inches is a yellowish gravelly sand, containing a considerable 
quantity of stone fragments from 1 inch to several inches in 
diameter. 

Extent and distribution. Waukesha sandy loam comprises a 
total area of 17,600 acres or approximately 4.3 per cent of the 
county. The largest occurrence is in Oasis- Township where it is 
known as the "Great Prairie". Smaller areas are found in 
Plainfield and Coloina Townships. 

Topography and drainage. On the "Great Prairie" the sur- 
face is level with occasional slight depressiona and a few slightly 
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elevated terraces. In places where there is a little change in 
elevation small gravelly, sandy ridges or knolls occur. Over the 
remainder of the type the surface is level to gently undulating. 
The natural drainage ia good, and where properly cultivated this 
soil retains moisture very well, except where the subsoil is more 
sandy than mnial. . 

Origin. The portion of this type in Plainfield and Coloma 
Townships lies within the old Wisconsin River Valley and has 
been largely influenced by the action of water. The type as 
found on the "Great Prairie" has the appearance of being an old 
glacial lake basin, though it is probable that this region was at 
one time connected with, and formed a part of, the Wisconsin 
River Valley, and was cut off from it during giacial time by the 
dumping of glacial debris in the form of a moraine just east of 
Plainfield. The material forming the soil is in an acid condi- 
tion as is indicated by the litmus test and the growth of consider- 
able sorrel. 

Native vegetation.. The portion of Waukesha sandy loam in 
Oasis Township never supported a growth of timber. The type 
near Plainfield supported a scattering growth of oaks, while the 
small area west of Coloma was a prairie. 

Agric.ultur(U developmcid. A verv large proportion of this 
type is under cultivation ; it is considered a good soil, and most 
of the farmers living upon it are in a fairly prosperous condi- 
tion. The type of farming most largely followed consists of 
dairying in connection with general farniing. The chief crops 
grown and the yields secured are : potatoes 100 to 150 bushels per 
acre, corn from 40 to 60 bushels, oats from 25 to 40" bushels, rye 
about 15 bushels, and hay from V-/-2 to 2 tons per acre. The soil 
is comparatively easy to cultivate and no difficulty is experienced 
in securing a good tilth. The soil is adapted to a number of 
truck crops. Small plots of onions are now grown, and heavy 
yields of high quality are obtained. Small fruits also do well 
if given proper care. 

Methods of improvement. In chemical composition the Wau- 
kesha sandy loam does not vary greatly from that of the sand 
types discussed on page 25. The chemical analyses, so far 
made, indicate that the total phosphorus is distinctly lower on 
the average, which is probably due to the fact that their higher 
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amount of organic matter, and consequently greater original 
fertility, has permitted the growth of heavier crops which have 
removed a larger amount of phosphorus than in the case of more 
sandy soils. The total quantity of potassium is moderate as is 
also the total amount of nitrogen. In this connection it must 
be recognized that a large portion of the nitrogen now found in 
soils of this class which have been farmed for a number of years 
is of a resistant character and does not become available to crops 
readily, so that the use of barn yard manure or green manure 
treatment is important. 

While agriculture is well developed on this typf^, there are sev- , 
eral points which should be kept in mind in the higher improve- 
ment of the soil, and one of the most important is that the soil is 
in an acid condition.* Before the best results can be obtained 
this should be corrected. About 2,000 pounds of ground lime- 
stone should be applied at the first application, and lighter dress- 
ings may be given every four or five years thereafter. As a rule 
clover still does fairly well, as the type is high in organic matter, 
but this crop will decline as the acidity increases. Potatoes or 
corn, rye or oats, clover, and timothy make up the rotation most 
extensively followed. While the soil is high in organic matter, 
the applications of stable manure may well be supplemented at 
times by the plowing under of a green crop. The type is defi- 
cient in phosphorus, and this may be supplied through ground 
steamed bone meal. When iised to supplement the manure in an 
ordinary four year rotation, the bone meal should be used at the 
rate of 200 to 250 pounds per acre once in the rotation. 

The following table gives the average results. of mechanical 
analyses of the soil and subsoil of this type: 

MechaniMl Aiialyxeii of U'nu/'e»7"( •tiiulu loam. 
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* See Bulletin No. 230 of Wis. Exp. Sta. on "Soil Acidity and Liming". 
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SUPEEIOR SANDY LOAM 

Description. The surface soil of this type to an average depth 
of 12 inches consists of a grayish to medium brown loamy sand, 
of medium texture, and containing considerable organic matter. 
The subsoil consists of a yellowish-red sandy elay, sometimes be- 
coming quite heavy, and grading into a reddish clayey sand. Oc- 
casionally a few small rocks and bowlders are scattered upon the 
surface. 

Extent and ijisti-ibntmi. Superior .sandy loam is a soil of 
limited extent, occupying only 1.9 per cent of the county, or 
about 7,936 acres. It is confined to the eastern part of the 
county, where it is associated with other members of the Superior 
series and also with the Poygan soils. Moat of the type occurs 
in Bloomfield and Aurora Townships. 

Topography and drainage. The surface varies from nearly 
level to gently rolling, and th,e natural drainage conditions are 
good. 

Origin. The red clay subsoil, while not as heavy as that of the 
other' Superior types, is also of lacustrine origin. The surface 
covering of sandy soil, which is in places quite deep, was washed 
down from the lighter sandy areas near by. 

■Native vegetation. The original timber growth consisted 
chiefly of oaks with some hickory. All of the merchantable tim- 
ber has been removed, and most of the type has been put under 
cultivation. 

Agricultural development. The Superior sandy loam is nearly 
all under cultivation and where properly tilled holds moisture 
very well and produces profitable crops. Corn, potatoes, oats, 
rye, Jieans, and grasses are grown successfully, and some small 
fruit is raised. Dairying in connection with general farming is 
the chief type of agriculture followed. No commercial fertiliz- 
ers are used, bilt al! of the stable manure obtained is applied to 
the type. 

Method of improvement. In chemical composition the Superior 
sandy loam is quite different from other sandy loam typos. The 
total amount of phosphorus in the surface soil appears to bo 
rather low, but the other elements occur in larger amounts. Es- 
pecially is this true of nitrogen and organic matter, which are 
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found in larger quantity than in the other sandy loam types. 
This is probably because of the heavier growth of vegetation 
which this soil has supported as a result of its heavier subsoil. 
This subsoil is of a glacial nature and usually contains a consid- 
erable amount of lime, so that the soil as a whole is only slightly 
acid ; and it is altogether probable that many fields will be found 
which are not acid at all, and on which clover and alfalfa will do - 
well without the use of lime. It is important, however, that 
each owner of land of this character make the determination for 
acidity on his own land because of this variability. 

A rotation fairly well adapted to this type consists of corn or 
potatoes, followed by oats, rye or barley seeded to clover. Hay 
may be cut two years, and the last cutting of each season saved 
for seed, though if the field is not very productive, the second 
crop of the second season should be plowed under. The growing 
of small fruits including strawberries, and the production of esncti 
other crops as peas and beans might well be extended. TVhere 
an acid condition exists ground limestone should be applied at 
the rate of 1,200 to 1,500 pounds per acre. 

The following table gives the average results of mechanical 
analys-es of the soil and subsoil of this type : 

Meehaaieal nnalyse* of Superior taiidy loam. 
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CHAPTER V 
GROUP OF CLAY LOAM AND CLAY SOILS' 

SUPERIOR LOAM 

Description. Superior loam consists of 6 to 8 inches of me- 
dium brown heavy sandy loam to loam, underlain hy a heavy, 
tenacious red clay extending to 36 inches or more. On the higher 
elevations and ridges the heavy red clay comes near the surface . 
and is 20 feet or more in depth. A thin layer of a grayish yellow 
soil, about 1^ to 2 inches thick, is usually found between tho 
surface soil and subsoil. This layer is similar to the subsoil, but 
has been acted upon and changed by the organic matter in the 
soil above. There are scattered over this type occasional small 
areas, a few square rods in extent, covered with several inches 
of sand which appears to have drifted from near-by sandy areas 
or from local deep sandy knolls. A little fine gravel is some- 
times found between the surface soil and subsoil. The small 
quantity of sand in the surface soil prevents it from cracking 
when dry, except where the soil is very shallow. 

Tillage of this type is more difficult than on the Coloma soils 
because of its heavier texture. The usual depth of plowing is 
from 4 to 7 inches. Plowing is generally done in the spring, 
though fall plowing would seem to be best, as it would give the 
heavy soil an opportunity to weather during winter, would en- 
able it to catch more of the rainfall, and would give the sod a 
good chance to decay before spring planting. Plowing should be 
done when the soil is not too wet or puddling will result. 

Extent and distribution. This type is of comparatively small 
extent occupying but a little over 3,000 acres. It is confined to 

• As the Superior loam Is more closely related to the clay loam and 
clay BofiB of this group than to the loam and sandy loams previously 
described, It Is Included with this group. 
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the ea&'terii third of the county and occurs in irregoular ijodies. 
Most of the Supcrioi' loam lies in the townships of Poy Sippi, 
Leon, and Aurora. 

Topography and drainage. This soil occupies gently undulat- 
ing to moderately rolling areas and is high enough so that most 
of the type has fairly good drainage. The region of this type 
lies from 10 to 40 feet above the level of Lake.Poygan, occupies 
low rolling ridges in the Fox River Valley, and forms a belt be- 
tween the Coloma soils and the Lake Poygan Basin. 

Origin. This Superior loam is lacustrine in origin, having 
been deposited in Green Bay by the inflowing glaeial streams 
when its waters were at a much higher level than at. present. It 
has probably also been influenced, to a limited extent, by ice ac- 
tion. The soil was exposed, later, by the decline of the bay .wa- 
ters. The red color of the subsoil is due to the presence of ferric 
oxide. 

Native vegetation. The original timber growth consisted 
chiefly of oak, elm, and considerable hickory. The trees are more 
prolific and longer-lived than those on the sandy types. Practi- 
cally .all of the first class timber has- been removed. 

Agricultural development. Superior loam is one of the best 
agricultural soils in the county and is well suited to dairying and 
hog raising, the main industries , of the farmers in this region. 
Corn, oats, and hay are the chief crops, Corn yields from 50 to 
80 bushels, oats from 40 to 60 .bushels, and hay about 2 tons per 
acre. Potatoes are not as well adapted to this as to some of the 
lighter soils, but clover and timothy do very well. The rotation 
most commonly followed consists of corn followed by oats, with 
which timothy and elover are seeded. The land is left , in sod 
from 2 to 5 years, and usually pastured for a couple of years after 
hay has been cut for two seasons. 

Methods of improvement. The chemical composition of Su- 
perior loam shows it to have good amounts of most of the essen- 
tial elements of soil fertility. It is only moderately well supplied 
with phosphorus, howev<?r, and where heavy crops are produced, 
and especially where grain or hay is sold from the farm and com- 
paratively little concentrated feed stuff purchased, it will be 
found profitable to use commercial fertilizers containing this ele- 
ment. The total amount of pottasium is large, as is the case with 
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all iiioiiibci-s of the Siiiicrioi- nvvks of soils. The total amouuta 
of organic matter and nitrogen are good, on the average. The 
surface soil is often more or less acid, but the subsoil is well sup- 
plied with lime, so that while moderate applications of some form 
of lime will be necessary on much of this type of soil to permit 
clover and alfalfa to make their best growth, it is very probable 
that when alfalfa is well established and drawing on the subsoil, 
much less lime will be needed than on the more acid eandy soils. 
Best results are usually obtained when this type is plowed in 
the fall, though where drainage is well established, no difficulty is 
experienced in securing a good seed bed following spring plow- 
ing. Where the type is low and inclined to be wet and cold in 
the spring, tile drains should be installed. Over portions of the 
type a crop of clover or some other legume should be plowed un- 
der occasionally to supplement the stable manure and to assist 
in keeping up the organic matter and nitrogen content of the 
soil. About onee during each rotation a moderate application 
of ground rock phosphate could be made to advantage. A rota- 
tion quite coiiuiionly practiced consists of corn, followed by a 
smalt grain Crop, usually oafs or barley, with which clover and 
timothy are seeded. Hay is cut for two years before the field is 
again plowed for corn. 
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Sm'KRIOR ri,.\Y LOAM 

DfscnpUiin. Superior clay loam, to a depth of 6 inches, con- 
sists of a light chocolate-bi-own to red heavy clay loam of close 
texture and eontaining a moderate quantity of organic matter. 
Tliis is underlain liy a pinkish-red, compact, heavy, tenaeious 
clay, containing very little grit, which extends to 24 inches, or 
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perhaps to 30 incliee, below the surface, where it rests upon a red- 
dish incoherent sand sometimes eontaiaing pockets of white sand. 
The red coloring of the sand is apparently due to iron salts 
leached in from the surface soil. 

Extent and distribution. Soil of this type is of smallest extent 
in the county, oceupying only about .3 per cent, of the area, or 
approximately 1152 acres. This soil is found chiefly in the south- 
eastern part of Poy Sippi Township where it occurs in two small 
tracts. 

Topography and drainage. The type is found in the low flat 
valley surrounding Lake Poygan, where it occupies slightly higher 
elevations than the Poygan clay which surrounds it. It is some- 
what better drained than the Poygan clay, but needs ditching for 
the best results. 

Origin. The Superior clay loam is of lacustrine origin and 
was deposited in the same manner as the Superior loam type. 
There are a number of artesian wells of excellent water on this 
type. The wells vary in depth from 35 to 150 feet. 

Native vegetation. The original timber growth consisted of 
elm, hickory, and oaksj but all of the best timber has been re- 
moved, and most of the type'is under cultivation. 

Agricultural development. Agriculture is well developed on 
the Superior clay loam, and dairying and hog raising in connec- 
tion with general farming is the chief system followed at present. 
In dry years very good crops are secured, but during wet seasons 
considerable damage may be done to crops by an excess of mois- 
ture. The crops grown and the yields secured are practically the 
same as for the loam type, and the same system of farming is fol- 
lowed. 

Method of improvement. Chemical analysis of Superior clay 
loam shows it to have good amounts of most of the essential ele- 
ments of soil fertility. It is, however, only moderately well sup- 
plied with phosphorus; and where heavy crops are produced, 
and especially where grain or hay is sold from the farm and com- 
paratively little concentrated feed stuff purchased, it will be 
found profitable to use commercial fertilizers containing this ele- 
ment. The total amount of potassium is large, as is the case with 
all menilcrs of the Superior series of soils. The total amounts 
of organic matter and nitrogen are good on the average. The 
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surface soil is often more or less acid, but the subsoil is well sup- 
plied with lime, so that while moderate applications of some form 
of lime may be necessary on much of this type of soil to permit 
clover and alfalfa to make their best growth, it is very probable 
that when alfalfa is well established and drawing on the sub- 
soil, much les^ lime will be needed than on the more acid sandy 
Boils. 

Because of its heavy texture and close structure, this soil re- 
quires careful management and should be cultivated only when 
the moisture conditions are the most favorable. It is advisable 
to plow the land in the fall. Practically all of the Superior clay 
loam would be greatly improved by tile drains and these should 
be installed. The plowing under of a crop of clover occasion- 
ally, to supplement the stable manure, would increase the organic 
matter and supply of nitrogen, and it would also loosen the soil 
and make it more loamy. A moderate amount of grotmd rock 
phosphate might well be applied once during each rotation. A 
rotation commonly followed on this soil is one year of small grain 
consisting of oats, wheat or barley, seeded to clover and timdtby. 
Hay may be cut two years and the field pastured a year before 
being plowed for corn. 

Meehanicat anab/aeii of Superior eCay loam. 
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■ Description. The surface soil of the Poygan clay loam to an 
average depth of 10 inches consists of a dark brown to black 
medium textured clay loam containing a high percentage of or- 
ganic matter. The subsoil consists of a heavy, tenacious, com- 
pact, pinkish-red clay which is similar to the subsoil of the Su- 
perior clay loam. 
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Extent and distribution. Poj'gan day loam occupies about 
C.6 per cent of the comity and comprises a total area of approxi- 
mately 23,232 acres. It is confined to-tho eastern half of the 
county, and with one exception to the two eastern tiers of town- 
ships. Tlie largest tract is found in Bloomfield and Saxeville 
Townships and smaller patches occur in Poy Sippi and Aurora 
Townships. The type is associated with the Poygan clay and 
with the soils of the Superior series. 

Topography and drainage. This type bears the same physio- 
graphic relation to the Superior loam as the Poygan clay bears 
to the Superior clay loam. The Poygan clay loam surrounds 
the Superior loam and usually extends down to areas of Muck. 
It occupies low, gently undulating or gently rolling areas and 
depressions. Over the mo>-e rolling portions the natural drain- 
age is good, but in the low-lying places artificial drainage is 
often necessary. 

Origin. The Material composing this type is largely of la- 
custrine origin. The dark color is due to a large accumulation 
of organic matter, tlie growth of which was favored by moist 
conditions which prevailed over the type. 

\ative vegetation. The original timber growth consisted 
chiefly of elm, hickory some oak and. poplar, though most of the 
timber of value has been cut oif, 

Agricvltvral development. The greater proportion of Poygaii 
clay loam is cultivated, and the type has a high agricultural 
value. Corn, oats, grass, and sometimes potatoes, form the ro- 
tation most commonly practiced. Corn yields from 40' to 80 
bushels, oats 40 to 50 bushels, potatoes 75 to 150 bushels and 
hay 1% to 2 tons per acre. General farming in conjunction 
with dairying and the raising of hogs is the leading type of 
farming followed, and the soil is well adapted to such a system 
of agriculture. Red clover and timothy thrive, and where the 
soil is well drained and not in an acid condition, alfalfa would 
doubtless grow successfnlly. 
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ilechnnkal aiMlyMt if Pirj/gan clay luam. 
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POYGAN CLAY 

Description. Poygan elay consists, of 8 to 10 inches of dark- 
brown to black heavy elay, underlain, to a depth of 30 inches, 
by mottled drab, red, and white clay. From 30 to 36 inches 
the subsoil is a drab incoherent sand, usually saturated with 
water. "When wet, the surface soil is plastic and very sticky, 
and when dry, it checks and cracks quite badly. The presence 
of a great deal or organic matter considerably improves the 
texture for cultivation, but great care should be exercised in 
choosing the time for plowing as its physical condition is easily 
impaired if the soil is worked while wet. 

Extent and distribution. TKis type is of small extent oc- 
cupying only about 2.5 per cent of the area or approximately 
9,600 arcres. It is confined to the eastern part of the county in 
Lake Poygan Valley. The largest area extends west from Tus- 
tin. Smaller tracts occur scattered through the eastern end 
of the survey. The type is associated with Poygan clay loam 
and the soils of the Superior series. 

Topography and drainage. The soil of the Poygan clay type 
is low-lying, and the surface is level to undulating. The water- 
table is only 3 to 4 feet below the surface, and this, together 
with the low-lying praition and the heavy texture, causes crops 
to suffer considerably from excess of moisture in years of nor- 
mal to high rainfall. Crops consequently dp best during dry 
years. All of the type is in need of tile drains. 

Origin. The type is of lacustrine origin and owes its dark 
color to the decaying of vegetable matter, the growth of which 
was -favored by the moist conditions prevailing over the type. 
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Native vegetation. The original timber growth consisted 
chiefly of elm, oak, poplar, and birch. Practically all of the good 
timber has been removed. When not tilled for several years, 
the soil becomes covered with a heavy growth of native grasses. 

Agrieultural development. Jrost of this type is under culti- 
vation, and it is a strong soil. Dairying is the most important 
industry, and com, oats, and hay are the leading crops grown. 
Corn yields from 40 to 60 bushels, oats from 40 to 60 bushels, 
and hay about 2 tons per acre. No systematic order of cropping 
is followed, and the land when used for hay is often left in 
grass for several years. 
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UGTHODS op improvement for POYGAN clay loam ANn POTGAN 
CLAY 

The Poygan soils are essentially the same as the Superior soils, 
with the difference of a considerable amount of organic matter 
accumulated through the growth of vegetation, the decomposition 
and loss of which has been, to a considerable extent, prevented 
by the wetness of the soil. The total amount of phosphoros is 
comparatively low, but the other elements, potassium, nitrogen, 
and organic matter occur in large amounts. In fact, so far as 
fertility is concerned, phosphorus is probably the only element 
which will require much serious attention. The surface soils 
are frequently quite acid, but this will not reduce their fertil- 
ity on account of the fact that there is a good supply of organic 
matter; and except where clover or alfalfa are to be grown, 
the use of lime will not be necessary, as a rule. Much of this 
land is not at present sufficiently drained, and it is too heavy 
in texture to permit the most satisfactory growth of alfalfa. 
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"Where an effort is to be made, however, to grow this crop, de- 
terminations of acidity should be made and lime applied if an 
acid condition is found. The subsoil of both of these types is 
well supplied with lime carbonate, and except for a moderate 
application in starting alfalfa, liming will not be necessary. The 
Poygan soils have a high organic content and are not in need of 
, green manuring crops to supply nitrogen. Such crops, however, 
if turned under would loosen the soil and thus assist in estab- 
lishing better tilth. 

It is important that these types should be carefully bandletl 
and the mechanical condition so maintained as to permit the 
circulation of air through the surface material. Cultivation 
should take place only when the moisture conditions are favor- 
able, for, if plowed when too wet, the soil may become puddled, 
and the field remain in poor condition for several years. The 
soil should be plowed in the fall whenever this is possible. All 
of the stable manure made should be applied to the fields, and 
in addition, from 500 to 600 pounds of rock phosphate per acre 
might well be applied. Subsequent applications of half this 
amount, once during each rotation will give good results. 

All poorly drained places should be drained, and the major 
portion of these types would be greatly benefited by tiling*. 

A rotation of crops well suited to these soils is one year of 
small grain consisting of oats, barley, or wheat seeded to clover 
with a little timothy mixed in. The second year the clover 
from the first crop may be saved for hay, and the second allowed 
to go to seed. The third year clover and timothy hay may be 
cut ; and the fourth, the field may be pastured. Following this 
the sod should be plowed for corn. Pasturing may be omitted 
if there is other grazing land on the farm. This makes a four 
or five year rotation. Stable manure should be applied to the 
sod before plowing for corn, or it may be scattered upon the 
plowed surface during the winter. Lime may be applied by 
putting some straw in! the manure spreader and placing the 
groimd limestone upon this. Roct phosphate may be mixed 
with the manure, or it may be scattered on top of the loaded 
manure spreader and applied with the manure. 

• See Bulletin 229 of the Wis. Agr. Exp. Sta. on "Tho Right Drain 
for the Right I'lacu," , 
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CHAPTER VI. 
• MUCK 

DascripHon and origin. Occupying numerous low-lying ir- 
regular ureas and narrow Wits along stream courses throughout 
the county are accumulations of organic matter in various stages 
of ( I eco 111 posit ion locally called "Marsh land". The material 
of such areas varies in depth from 10 inches to 10 feet or more, 
Iwiug shallower near the margins of the areas, and shades in 
color from a brown in the peaty areas, to a black in the areas 
of Muck. The underlying material varies from sand to a sticky 
clay. The proportion of mineral matter is higher along the 
contact of the Muck areas with the higher lying soils. Deeay- 
iJig organic material with considerable mineral matter incor- 
porated is called Muck. "Where there is no mineral matter 
present, or only a small amount, such areas are in reality Peat, 
and tlie areas where water constantly stands at or above the 
surface, and where grass and other water-loving plants are 
found, hut the ground is too soft to bear the weight of animals, 
are Swamp. It was not thought advisable, however, to attempt 
separation of the several variations in the conditions in which 
these organic soils exist. The Swamp area is small and ia 
distinguished on the map by symbols. Tliese areas were once 
lakes or channels for the water of melting glaciers. When the 
water receded, shallow lakes were formed in the depressions; 
and fibrous plants and water-loving gras.ses soon filled the de- 
pressions with their roots and their decaying tissues. The first 
stage in this process gives Swamp, the second Peat, and the 
tbird Muck. 

Extent and dixtrihulioii. Muck is the second type in extent 
in the county, occupying 16.6 per cent of the survey, or approxi- 
mately 68,480 acres. 
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Most of these areas occur in the western, southern, and east- 
ern parts of the county, the most extensive bodies being found 
in the eastern fourth of the county where the greater portion 
of the marshes are true Peat. In the western part these areas 
occur as narrow fingerlike belts, extending from one-half mile 
to several miles into Waushara County from Adams County. 
In the western and southern parts, the material is largely Miick 
and is underlain with a drab-colored, incoherent sand, usually 
saturated with water, while in the eastern part it is underlain 
by a heavy drab to bluish gray sticky clay. The only swampy 
areas are found in n narrow belt along Lake Poygan. 

Topoyrnplnj am} driiiiiatji'. The 5luck occupies low lying 
areas, and the surface is flat, except in a few phiccs around 
tile border of the inai-shcs, where there is soirietimes a gentle 
slope. This, however, is slight in grad*', but is of conse- 
quence when the marsh is to be drained. The water table over 
the low lands is from 1 to 3 feet from the surface, and the 
natural drainage is very poor. None of the marshes are of 
value for cultivated crops until drainage systems have been 
installed. In dry periods, when the water table is lower than 
usual and the surface becomes dry, fires frequently bum over 
large areas, leaving the underlying sand and rough projections 
exposed. This usually leaves the land unfit for anything but 
grazing, though sometimes small areas of the underlying soil 
are cleared and tilled with good results. 

Native vc'gctafion. The native vegetation consists mainly of 
tamarack, poplar, birch, willow, and a heavy growth of coarse 
wild grasses. 

Agricultural development. The cranberry industry has been 
followed with snccess for many years on the Muck areas in the 
southeastern part of the county, but there is only a small por- 
tion of this land devoted to the industry as yet. With good 
care a bog will continue to bear profitable crops for many years. 
At present this land is used almost exclusively for the growing 
of wild grasses for hay and pasture. The yield of hay is from 
1 to 1% tons per acre, and is usually of poor to medium quality. 
The land si-lls at from $10 to $40 per acre, depending on the 
drainage conditions. 
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Method of improvement*. The drainage of marahea is the 
first step toward their improvement. On large marshes the or- 
ganization of drainage districts and the cooperation of a num- 
ber of adjoining land owners is necessary, but many farms 
include areas of this class of land which can be readily drained 
without legal dfficulties. Proper cultivation of Muck when 
drained is of the utmost importance. The use of a heavy roller 
to pack the surface is often advisable since it produces a firmer 
seed bed which is better adapted to cultivated crops, especially 
the small grains. 

The fertilization of the Muck as found in this area is impor, 
tant on account of the unbalanced' condition of the elements 
contained. The content of nitrogen is high, but the amounts 
of potash and available phosphorus are low. Stable manure 
should be kept for the upland soils of the farm, and potash and 
phosphorus supplied by commercial fertilizers, The first 
application of rock phosphate should be from 800 to 1000 
pounds per acre followed every 3 to 4 years by application of 
from 400 to 600 pounds per acre. Potash may be applied as 
the sulphate at the rate of 100 to 150 pounds per acre for such 
crops as corn, potatoes, cereals, and hay. This fertilizer is 
quit* soluble, and frequent applications are necessary. 

When properly drained and fertilized this Muck will produce 

good crops of corn, potatoes, cabbage, buckwheat, timothy, and 

alsike clover. When firmed by rolling, small grains can be 

' grown successfully. With proper care good tame grass pas. 

tures can be developed on the Muck, 

• See Bulletin No. 205 — TUe University of Wlaeonsin. Agr. Exp. Sta. 
on "The Development oC Marali Soils", and Bulletin No. 229 on "The 
Right Drain For the Right Place." 
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CHAPTER VII 
GENERAL AGRICULTURE Ot^ WAUSHARA COUNTY. 

A fow settlurs eutered the county as navly as 184S, but little 
or 110 attempt was made to cultivate the land until 1850. 
There were no mineral resources in the county and only a few 
small areas of timber, so the early settlers were forced to de- 
pend on agriculture for their living. Wheat, com, potatoes, 
and buckwheat were the first crops grown, and exceUeut 
yields were obtained for several years, but wheat soon began 
to decline in yields, and its production was abandoned. It 
was found that the sandy soils were well suited to corn, rye, 
and potatoes, and the growing of these and red clover was 
extended. 

Little attention was given to crop rotation in early times, 
and it became evident, with the decline in yields, that some 
changes in the general practice were necessary if the produe- 
■ tiveness of the soils was to be maintained. As early as 1875 
the settlers began to experiment with a number of new crop-s 
to see which were best adapted to the soils and climate. It 
was soon found that potato culture was well suited to this 
area and that industry, with dairying, began to receive con- 
siderable attention. These two industries, with the produc- 
tion of red clover seed, hog raising, and the growing of beans, 
com, rye, oats, and hay constitute the lines of farming now 
followed in this area. Potato raising and dairying are the two 
most prominent specialties at the present time, and they have 
done much to place the county in its present prosperous con- 
dition. The cranberry is the chief fruit exported. 

In 1910 there were 2,622 farms in Waushara county, the 
average size of which was 140 acres. Of all of the land in 
the county 88.6 per cent is in farms, autl of such land 61.8 
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per cent is improved. On the average there are 86 acres of 
improved land on each farm in the area surveyed. The cen- 
sus of 1910 indicates that 85.2 per cent of the farms are oper- 
ated by the owners. During the period from 1900 to 1910 
the value of farm property in "Waushara county increased 82.1 
per cent. During the decade of 1890 to 1900 the production 
of beans and red clover seed was doubled, the production of 
hay increased 33i/fi per cent and potatoes neaily 300 per cent, 
though in comparing these figures the possible effect of diiJer- 
ences in the seasons must be given consideration. During the 
past decade the increase in productiou has not been nearly as 
great as that indicated above. 

Whatever the type of farming, the system of cropping 
should bo arranged so that a good supidy of organic matter 
may be maintained in the soil, because, without this, crop 
yields are sure to diminish. The rotation generally followed 
at the present time is potatoes or com, rye or oats, and clover 
and timothy. The sandy types are seldom left in sod for m.ore 
than one or two years, because of the difficulty of maintaining , 
satisfactory stands of grass for longer periods. The loams 
and clay loams are frequently left in sod from two to five 
years, the land during the last year or two being used for 
pasture. In many of the sandy localities where dairying has 
not been developed, farmers are having difficulty in obtain-. 
ing sufficient organic matter to maintain the productivity of 
their soils. Heretofore they have depended upon a clover and 
timothy sod to plow down, but in recent years they have had 
considerable difficulty in securing satisfactory growths of red 
clover, and as a result the fertilizing value of the sod is 
greatly decreased. One or more legumes in the rotation are 
vitally important for the maintenance of the fertility of the 
sands and sandy loams, and where clover fails some other 
legumes, such as soy beans, cowpeas, or vetch should be sub- 
stituted until the soils are in condition to support the growth 
of red clover again. Alfalfa can be grown when tlie necessary 
conditions are supplied. "Where manure is not available it 
may be advisable to plow down an occasional crop of legumes, 
in order to supply organic matter and nitrogen. Care should 
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be exercised, however, in the plowing down of green cropa, 
and if the growth ia very heavy it is a good plan to give the 
land an application t)f lime. Commercial fertilizers can also 
be used to advantage on many of the soils. 

Crop yields are greatly influenced by the methods of tillage 
used, and this is an especially important matter in Waushara 
county. The general practice is to plow in the spriDg for all 
crops except rye, for which the land is prepared early iu the 
fall. Some farmers break sod land early in the spring, while 
othere wait until just before planting time, claiming this is 
best as the sod prevents the soil from washing. Some system- 
atic tests in tillage for the various types of soil would un- 
doubtedly prove very beneficial. Spring plowing may be the 
most advisable for the sands and sandy loams, as their opcu 
texture permits free circulation of air, which aids in the rapid 
decomposition of organic matter. However, spring plowing 
is usually more shallow than fall plowing and the organic 
matter is kept near the surface. This causes the greatest root 
development to occur near the surface and in times of drought 
the crop is more likely to suffer for moisture than if the or- 
ganic matter were worked deeper into the soil. If deeper 
spring plowing is practiced on the sandy soils, it may be ad- 
visable to firm the soil by using a cori-ugated roller. On the 
loams and clay loams, where there is little danger from wash- 
ing, it would seem best to plow the sod land in the fall, as this 
method will give the organic matter sufficient time to decay, 
will destroy many worms and other pests, will have a better 
ftffect upon the granulation of the soil, and enable it to catch 
and hold more of the water which falls. A seed bed at least 
10' inches deep is advisable for the heavy types, while on the 
sandy soils more shallow plowing is usually advisable, except 
under certain conditions. At present most of the plowing is 
done with single-share plows. With the easily tilled soils of 
this region and the scarcity and high price of labor, it would 
seem better to use gang plows. 

With an average annual rainfall of only 28.3 inches and the 
usual occurrence of a period of dry weather during the grow- 
ing season, it is very necessary to conserve all the moisture 
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possible for the growing crops, especially in the case of the 
loose sandy types of soils. The field may be properly plowed 
and the seed bed well prepared, and yet crops may fail, unless 
frequent and careful cultivation be practised during the grow- 
ing season. In the saJidy soils the aim. should be to maintain 
the largest supply of moisture in the zone of greatest root 
development, which is from 3 to 24 inches below the surface, 
with the most effective region between 3 and 12 inches below 
the surface. Deep cultivation should be avoided when the 
plauts have made considerable growth, as it cuts the surface 
roots aud forces the root development below the richest part 
of the soil; but an eifeetive mulch should be iiLaintaiued dur- 
ing the growth of all intertilled crops by cultivating fre- 
quently cultivated the soil, to a depth of 4 feet, contained 
weeds and the loss of moisture otherwise drawn oif by them. 
It will also reduce to a minimum evaporation of moisture from 
the soil itself, and this is by far the most important result of 
cultivation as affecting moisture conditions. From an examin- 
ation of various types of soil in this county it was found that 
in every instance where fields had been well tilled and fre- 
quently cultivatedq the soil, to a depth of 4 feet, contained 
a moderate supply of moisture even during the driest part of 
the summer, while adjoining fields of the same types of soils, 
planted to the same crops, which had not received good cul- 
tivation, were in a droughty condition and the crops were 
suffering badly. i 

Most of the farms are operated by the owners and most of 
the labor is performed by members of the family. There is a 
general scarcity of help during potato-digging time, and from 
$2 to $2.50 a day, with board in addition is paid for good 
men. Much hand labor is being eliminated by the use of 
machinery. Many of the potatoes, however, are still dug by 
hand with forks, though this method is rapidly being dis- 
placed by machinery which elevates the potatoes into boxes, 
one man sorting the potatoes and changing the boxes as the 
work progresses. 

In parts of the county where the soil is very light the ten- 
dency is to increase the size of farms, but on the older and 
better farms, cspeeiallj' those of the heavier types of soil, the 
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land is being dividedi into smaller tracts, usually among the 
members of the family. 

SPECIAl. INDUSTRIES. 

The importance of a number of specialized crops for the 
soils of Waushara county can not be emphasized too strongly. 
With one special industry developed to the practical exclusion 
of other crops there is always the risk of overproduction or 
failure, whereas by giving attention to several specialized 
crops the loss of one may not seriously handicap the farmer. 
Every agricultural community should direct its attention to 
a few specialized crops suited to the soils and climate and by 
organization provide a way to dispose of the products in the 
most direct and profitable manner. The crops discussed in 
this chapter are very well suited to the soils and climate of 
the region, some of which are now being more or less exten- 
sively grown in this county. 

Potatoes. As early as 1875 it was found that the sands and 
sandy loams of this area were well adapted to the growing of 
potatoes, and this industry has greatly increased since that 
time. In 1900 the yield from 23,685 acres was 1,905,737 bushels 
or an average of about 80'/^ bushels per acre. This was 
17 bushels per acre less than the crop reported in 1890. In 
1910 the yield from 21,599 acres was 2,255,887 bushels or about 
104 bushels per acre. The increase over the yield reported for 
1900 was probably due to more favorable weather condition 
rather than to any increased fertility of the soil. In fact the 
observations made in the field indicate that the yields per 
acre are gradually decreasing, due to a failure to maintain 
the productivity of the soil, either through lack of care in 
cultivation, or to the difficulty of securing good stands of 
clover, with a consequent depletion of humus and nitrogen. 

The Kural New Yorker, Burbank, Early Ohio, Triumph, 
Hebron, and Early Rose are the main varieties of potatoes 
grown. 

In growing this crop on land supporting a heavy sod it is 

a good plan to plow either in the fall or early in the spring, 

as this gives, the sod a chance to rot well and destroy insect 

■ pests. The seed bed should be at least 7 inches deep, so that , 
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the roots can develop downward into the moist soil. Disking 
and harrowing should begin in early spring and continue until 
time of planting, in order to conserve all the moisture possi- 
ble. This practice should also be followed in the case of land 
plowed in the spring. No definite time for planting can be 
setj as this process is controlled by weather conditions. Pota- 
toes should be harrowed at least once a week after they are 
planted until they are large enough to be cultivated. This will 
keep the weeds down and also keep a good mulch on the sur- 
face and prevent loss of moisture. Frequent cultivation should 
be given this crop — once a week is not too often. Level culti- 
vation, which is generally practiced, is advisable, as it exposes 
the least surface to evaporation. The first cultivation may 
be deep, but subsequent cultivations should be shallow, not 
more than 2 inches of the soil being stirred. 

Many potatoes are hauled directly to the station and sold, 
many are stored in wareliouses, and some are pitted in the 
field to be hauled to market later. A charge of 2 cents per 
bushel is made for storage in warehouses, and 1 per cent is 
deducted for shrinkage in weight for each month. 

Fruit. "While Waushara county is not one of the chief fruit 
sections of the state, fruit of several kinds can be grown at least 
for home consumption. Strawberries and native plums do 
well on most of the light soils of the county, and fair success 
with the more hardy apples, such as the Duchess, Wealthy, 
McMahon, Fameuse, and Northwestern Greening, and some 
varieties of crabs can be expected with reasonable care. The 
bush fruits can also be grown on most of the soil types in the 
county and do exceptionally well on the heavier types. Cran- 
berries have been grown on some of the marshes in the vicin- 
ity of Berlin for a great many years, and conditions in that 
section are well adapted to this crop. 

Trucking crops. It has been demonstrated that profitable 
yields of sweet com, garden peas, and asparagus can be ob- 
tained on the sands, sandy loams, and loams. The develop- 
ment of a trucking industry must depend to a considerable 
degree upon the establishing of local canning factories, but 
there is apparently nothing to prevent the profitable use of 
wide areas foV the production of these crops whenever enough 
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intwe&t can be aroused to cause concerted action of a num- 
ber of farmers in their cultivation. 

Sorghum. Considerable sorghum is grown on the lighter 
soils, the product being used by the local mills to make i^yrap. 
The lightest phase of newly broken Coloma sand produces the 
best quality of syrup. As the soil becomes heavier and the 
humus content increases, the color of the syrup becomes darker 
and the quality less desirable. As there are extensive areas 
of this type of soil in the county this industry might be ex- 
tended sufficiently at least to supply local demands. 

Beans. The Coloma sand, Plainfield sand, Coloma sandy 
loam, and Superior sandy loam are very well adapted to the 
production of navy and other kinds of beans. More than 40 
varieties have been tested with varying degrees of success. 
The land should be well prepared and manured preparatory 
to planting and the crop should be frequently cultivated dur- 
ing its gi'owth to keep the weeds down and conserve soil 
moisture. It is a splendid crop toiise in rotation, matures 
quickly, and yields good profits. 

Dairying. Dairying has developed into a very profitable in- 
dustry on the sandy loams, loams, and ,clay loams of the 
county. It is followed to a limited extent on the sands, where 
it gives moderately good results, especially if there are Muck 
areas adjoining the sands to furnish hay and pasturage. The 
milk is sold to local creameries for buttermaking, and the 
skim milk is usually returned to the farmer for hog feed. 
Some attention has been given to special breeds of dairy cows, 
but many herds are composed mainly of grade animals. Jer- 
seys, Holsteins, and some Guernseys are the leading dairy 
breeds. Silos are used quite extensively and much of the 
corn grown is used for ensilage. The raising of hogs and 
sheep has developed considerably in the eastern part of the 
area where the soils are heavier and grass crops are grown 
more easily. 

Dairying and hog raising have been very important factors 
in the present prosperous conditions in the county and their 
further development, together with the improvement of tho 
breeds of cattle, will have much to do with the future pros- 
perity of Waushara County farms. 
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"Among the factors which influence the agriculture of a 
state, none is more important thau climate. The class of 
crops which can be grown is largely determined by the length 
of the growing season, and the amount and distribution of the 
rainfall". Any one of these factors may determine the type of 
agriculture which can bo practiced to be.st advantage. 

"The <listribntio]i of the rainfall over Wisconsin is remark- 
ably uniform, the average yearly pereipitation having a range 
of from 28 to 34 inche«,whi]e the mean for the state as a whole 
is 31 inches. This is a slightly lieavier rainfall than is re- 
ceived by eastern England, northern France, most of fler- 
many, Sweden, and the Dundee Valley. As compared with 
other portions of this country, Wisconsin has a total rainfall 
equaling that of central Oklahoma and Kansas, northern Iowa, 
Michigan, northwestern New York, or the Puget Sound Basin 
of Washington, But owing to its northerly location the less- 
ened evaporation probably makes the precipitation as effec- 
tive as that of Arkansas, Illinois, or Virginia." 

"The local distribution of rainfall varies, however, frMn year 
to year, some sections receiving more rainfall one year, and 
other sections more in other years. The variation is caused 
by the movement of cyclonic storms," The average rainfall 
for the entire state during the driest year was 21.4 inches and 
for the wettest year 37 inches. 

"Of equal importance in agriculture, to the total rainfall, ia 
its seasonal distribution, and in this respect Wisconsin is un- 



♦ ThiB chapter has been based largely upon WiscooBin Bulletin 233 
on "The CHmate of WlHconeln and Ita Relation to Agriculture." This 
bulletin should be cooBulted for more Information on the subject. 
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■usually fortunate, since about half of the total rainfall comes 
in May, June, July, and August, and nearly 70% from April 
to September, inclusive. June has the heaviest rainfall, aver- 
aging 4.1 inches, while July averages 4 inches and May 3.9 
inches. The precipitation during the winter, on the other 
hand, is slight; December, January, and February each aver- 
aging froni 1 to 1.5 inches of rain and melted snow. The 
average rainfall for the state during winter is 3.9 inches, dur- 
ing spring 8.3 inches, during summer 11.4 inches and during 
autumn 7.4 inches." Most of the rainfall occurs just preced- 
ing and during the period of plant growth, thus being re- 
ceived by the crop at the most effective time. "Wisconsin re- 
ceives during the growing season, April to September inclu- 
sive, an average of 21 inches of precipitation, which is as 
much rain as that received during the same mouths by east- 
em Texas, Illinois, Ohio, or eastern New York. The small 
winter precipitation in Wisconsin, mostly in the form of snow, 
on the other hand, causes virtually no leaching of fertility 
from the soil, or prosion." 

Another phase of rainfall distribution of great importance 
is its variation within a period of a few weeks. Frequently 
periods of drought and periods of unusually heavy rainfall 
occur, continuing for one to four weeks, but occasionally 
longer. Observations taken at Madison by the Weather Bu- 
reau over a period of 30 years from 1882 to 1911, inclusive, 
show that there are on the average three ten day periods dur- 
ing each growing season when the amount of rainfall is so 
slight that crops on a reasonably heavy soil (Miami silt loam) 
actually suffer from the lack of moisture. In Waushara 
County where sandy soils greatly predominate this condition 
would be even more marked than in regions having a heavy 
soil. 

The eastern portion of Waushara County lies within "The 
Fox and Wolf BiVer Basins" which are recognized as form- 
ing one of eight climatic provinces in Wisconsin. This region 
has an intermediate climate, partaking some of the influence 
of the lake but exhibiting more of the features of a land eli- 
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mate. The winters at Green Bay, Appleton, Pine River,* Osh- 
kosh, and Fond du Lae, with a mean temperature averaging 
18.7°, are as warm as those at Dodgeville or at Lancaster, 
while the springs (43°) and the summers (68°) .are as cool as 
the average of Eau Claire and Osceola. The growing Bbssou 
of 130 to 150 days, however, shows the land infiuenee, being 
of about the same length as Richland, Buffalo, and St. Croix 
counties, "Wisconsin ; or Cattaraugus, Chenango, and Deleware 
counties, New York; Center and Lycoming counties, Pennsyl- 
vania; northern Iowa; or central Utah. The rainfall (29.6 
inches) in this region is possibly a little less than elsewhere 
in the state." 

By reference to figures 5 and 6, it will be observed that the 
average date of the last killing frost in the spring in the re- 
gion including "Waushara County is between May 10 and 20. 
The average date of the first killing frost in the full in this 
same region is between September 20 and 30, thus giving a 
gi-owing season of from 133 to 143 days. From (lie data 
given on these two maps, the length of growing season for 
any portion of the state may be readily determined. 

The following table, compiled from the records of the 
"Weather Bureau station at Hancock, shows the mean monthly, 
seasonal, and annual temperature and precipitation. The data 
here given are computed from records covering a period of 
ten years, and while the figures apply in general to the county 
as a whole, there are doubtless some local variations in rain- 
fall and temperature which the table does not bring out. 

• Located In Leon Township, Wauahara County. 
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NoTmal monthly, teatanal, iinil annual temperature and precipitation at 
J/ancock. 
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The climate of this area is invigorating and healthful. 
Though the winters are long and severe, the temperatures 
sometimes falling as low as — 35° P., the air is usually dry 
and the cold is not so penetrating as in more humid climates. 
The soil generally freezes. to a depth of 1 to 3 feet and is cov- 
ered with snow from December 1 until about the loth of 
MM-ch, , 

The summers are usually short and very pleasant, the tem- 
perature seldom reaching 100° F. The high percentage of 
sunshiny days causes crops to develop very rapidly, and they 
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mature in a relatively short time. In average years the grow- 
ing season at Hancock extends from the middle of May to the 
latter part of September; from the recorded data of liilling 
frost its length is one hundred and thirty-one days. The 
average date of the last killing frost in spring at Hancock is 
May 16 and of the first killing frost in fall September 24. 



"Waushara County is located in the south central part, of 
Wiseonsiti. It has an area of 64;f H<iuare niikis, or 411,520 
acres. It comprises three physiographic divisions, namely, the 
Wisconsin River Valley, the morainic belt, and the Lake I'oy- 
g^ and Fox River valleys. The valleys have a level to 
gently rolling topography; the morainic belt is quite broken 
and hilly, 

Wautoma, the county seat, is centrally located. The rural 
population is well distributed throughout the county. 

Fourteen soil types are shown in the map. These soils range 
from Muck to heavy clay. The heavy soils are used mostly 
for dairying, hog raising, and the growing of general farm 
crops. The sandy soils are devoted to potatoes and bean cul- 
ture and are well suited to sweet com, garden peas, and other 
truck crops. The great diversity of soils in the county offers 
excellent opportunities for the growing of many profitable 
crops. 

The Coloma sand is by far the most extensive type. It is 
well suited to potatoes, beans, com, rye, small fruits, and 
quickly maturing truck crops. This type is usually low in 
organic matter and responds well to manure. 

Coloma sandy loam is found entirely within the morainic 
belt and is well adapted to general farm crops, alfalfa, fruit, 
potatoes, and the crops recommended for the Coloma sand. 

Coloma loam has a very small extent. It is well suited to 
general farm crops, dairying, hog raising, and fruit. 

Only a small area of the Coloma stony sand is found, Be- 
.cause of its stony nature it is not well suited to farm crops. 
It is used for pasture. When well tilled it produces moder- 
.?.te yields of corn, rye, potutotis, and heans. 
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The Coloma gravelly sand occurs as small irregular ridges 
along stream couraes and has a low agricultural value. 

"Waukesha sandy loam is rich in organic matter and a pro- 
ductive type. Dairying and hog raising are the main indus- 
tries. Potatoes, corn, rye, oats, and hay are the chief crops. 
This type is also well suited to the growing of onions and 
truck crops. 

Waukesha sand has about the same producing power a» the 
Coloma sand. If well tilled and manured it will yield moder- 
ately good crops. It is a good early truck soil, but needs or- 
ganic matter and lime. 

Plainfield sand occupies the level areas in the western, south- 
ern, and eastern parts of the county. It is a light to medium 
brown sand, low in humus, and inclined to be droughty. 
When well manured and cultivated, it produces moderately 
good crops of potatoes, beans, corn, oats, buckwheat, and hay. 
This type needs lime and organic matter to grow red clover 
(Successfully. It is well adapted to small fruits, quickly ma- 
turing truck crops, Canada peas, and beans. 

Superior loam occupies small areas on ridges and uplands 
in the eastern part of the area. Dairying and hog raising are 
highly developed industries. The area of this type of soil is 
well drained, has good roads, and produces good crops of 
clover and timothy, corn, and oats, but is usually too heavy 
for potatoes ajid truck crops. It is well adapted to apples 
and smail fruits, 

Poygan clay loam is a dark-colored soil, rich in organic mat- 
ter and very productive. Dairying and hog raising and the 
growing of general farm crops are the main industries on this 

type. 

Poygan clay occupies low-lying level areas in Lake Poygan 
Valley. Good crops of corn, oats, and hay are produced and 
dairying is a thriving industry. It is generally in need of 
drainage. 

Superior clay loam is closely associated with Poygan clay, 
being usually surrounded by the latter type. It lies a little 
higher than the Poygan clay and produces the same general 
farm crops. Many good artesian wells are found on this type, 
as on the preceding type. 
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Superior sandy loam is a well-drained type and produces 
good crops of potatoes, corn, oats, rye, and hay. It differs 
from Coloma sandy loam in having a heavy red clay subsoil. 

Muck occurs to a large extent in the county, being usually 
found in irregular shaped, low-lying bodies and in narrow 
belts along stream courses. Cranberry growing has devel- 
oped quite extensively in Aurora township on this type. Very 
few areas have been drained. 

Agriculture is in a prosperous condition. Potatoes, corn, 
oats, rye, cranbemcs, and hay are the chief crops, and dairy- 
ing and hog raising ai;e the two loading iudnsirioH. The milk 
is made into butter in loeal creameries. 

Most of the labor is done by the owners of the farms and 
their families, but some hired help is used during the digging 
of potatoes and harvesting of other crops. 

The summers are shoi't and pleasant and the winters long 
and cold. The average yearly rainfall for a period of ten 
years is 28.3 inches. The drainage is to the south and east 
into Lake Poygan and Fox River. 

KEEP THE MAP 

The Experiment Station will publish bulletins from time to 
time dealing with the management of the different types 
mapped, so that some way should be found by each person re- 
ceiving a copy of this report to keep the map permanently. 
If the map is folded in such a way as to have the part you'are 
interested in of a convenient size and then have a simple 
frame with glass made to hold it, it can be kept indefinitely. 
Since some of the colors fade after being exposed to strong 
light for a long time, it would be a good plan to have a pro- 
tecting flap of dark eloth over the map when not in use. 
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'i, A/o 



Before the greatest sueocss in agriculture can l>c reached, it 
is necessary that the fanner should have a thorough knowledge 
of the soil upon his own farm. A soil may be welladapted to 
one crop, and poorly adapted to another crop. Clover will 
produce a vigorous growth and profitable yields on the a^'erage 
loam soil which contains lime and is in a sweet condition ; but 
on a sandy soil which is sour, or in an acid condition, clover will 
not make a satisfactory growth. We may say, therefore, that 
failure is certain to be invited when such important facts are 
disregarded, or overlooked. The degree of succe^ which it is 
possible to win on any farm is in direct proportion to the prac- 
tical knowledge possessed by the farmer concerning the soil and 
its adaptation to crops. A thorough knowledge of the soil is as 
essential to .the fanner as a knowledge of merchandise and 
business methods is to the merchant. 

The State of AVisconsin, working in cooperation with the 
United States Department of Agriculture, is making a careful 
study of soils and agi'icultural conditions throughout Wiscon- 
sin, and is preparing soil maps and soil reports of all counties 
in the State. A soil map shows the location and extent of the 
different kinds of soil. Tracts of 10 acres and over are mapped, 
but often areas of even smaller extent arc shown. The soil map 
is prepared by trained men, who go over a county thoroughly, 
and examine the soil by making a sufficient number of borings 
to a depth of 36 inches to keep account of all variations. A re- 
port is also made, to accompany and explain the map, and this 
is based upon a careful study of the soils within the region sur- 
veyed, and upon such other features as have a direct bearing 
upon the agriculture of the area. 

It is the objcc! of this sui-vey to make an inventory of the 
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aoils of the State, and to be of practical help to fanners by lo- 
cating and describing the different soils, by determining their 
physical character and chemical composition, and by offering 
suggestions for their management, based upon the work of the 
Soil Survey within the area, covered in the report, and upon the 
results of field tests made by the Experiment Station. 

Soil fertility depends upon two factors : first, upon the physi- 
cal characteristics of the soil, such as water holding capacity, 
workability, etc., and second, upon the chemical composition of 
the material composing the soil. The chemical composition de- 
pends upon the mode of origin of the soil, and the source of 
material from which the soil is derived. 

Water holding capacity, and other physical properties of soil 
all depend chiefly upon texture, which refers to the size of the 
individual soil grains, or particles. A coarse sandy soil, for ex- 
ample, win not retain moisture so long as a loam soil, or clay 
loam, because the finer the soil grains, the greater will he the 
total soil-grain surface area to which moisture may adhere. 
Texture is determined in the field by nibbing the soil between 
the thumb and fingers, and with experience one soom becomes: 
expert at judging the size of soil grains. This field judgment 
is verified in the laboratory by a mecJianicat analysis., which is 
made by a simple method of separating e^il grains into different 
groups, of which there are seven. These are known as clay, 
silt, very fine sand, fine sand, medium sand, coarse sand, and' 
fine gravel, 

A chemical analysis is also made of the soil to determine the 
amounts of various essentia! plant-food elements which are pres- 
ent. A chemical analysis shows whether the soil contains a 
large store of plant food, or only a small quantity, and it indi- 
cates which kinds of plant food will probably be needed first. 
The amount of organic matter in the soil is also determined, and 
tests are made to show conditions relative to soil acidity. 
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SOIL CLASSIFICATION. 

Soils are grouped according to texture into soil elataea, a soi! 
^ass being made up of soils having the same texture, thougii 
■differing iu other respects. A fine sand, for example, may be 
light colored and of alluvial origin, while another fine sand may 
be dark in color and of residual origin, while a third fine sand 
may have been blown into sand dumes by the wind, yet all of 
"these soils would belong to the same class, because the greater 
proportion of the soil grains have the same size or texture. "Thus 
we may have different kinds of clays, loams, sands, etc., and 
the class to which any soil will belong "depends upon the size 
of the individual soil grains of which it Is composed, and not 
upon its color, origin, topographic position, or agricultural value. 

SOIL CLASSES 

Soils Containiso Less Than £ 
Coarse sand. — Over 25% fine gravel and ci 

of an; other grade of sand. 
Sand. — Over 25% fine gravel, coarse and medium gand, and leas than 

60% fine sand. 
"Fine sand. — Over 50% fine aand, or leas than 25% fine gravel, coarse 

and medium sand. 
Very fine sand. — Over 50% very fine sand. 

Soils Qontaising Beiwees 20-50% of Silt and Clat 
Sandy loam. — Over 25% fine gravel, coarse and medium sand. 
Fine sandy loam. — Over 50% fine sand, or less tban 25% line gravel, 

coarse and medium sand. 
Sandy clay.— Less than 20% silt. 

Soils Coxtaininc over 50% of Silt and Clay 
Loam. — Less than 20% clay, and'less than 50% sllL 
Silt loam— Less than 20% clay, and over 50% stlt. 
■Clay loam. — Between 20 and 30% clay, and less than 50% silt. 
Silty clay loam.—Between 20 and 30% clay, and over 50% silt. 
Clay. —Over 307r clay. 

Soils may be grouped in another way. Where soils are closely 
related through similar sources of the material from which de- 
rived, mode of origin, topographic position, etc., so that the 
different soils constitute merely a graduation in texture of 
otherwise uniform material, such a group is called a soil series. 
It corresponds to the family which is made up of different in- 
dividuals liaving the same parentage. The Miami series, for 
■examples, includes light colored, glacial material where the soils 
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have been derived largely from the underlying limestone, and 
the soils in the series range in texture from a clay loam to sand 
and gravel. The Plainfield series includes light colored soils in 
regions where no limestone is present, and where the material 
occurs as outwash plains or stream terraces. The soils in this 
series also have a wide range in texture. The name used for a 
soil series usually indicates the locality where that particular 
series was first recognized and mapped by the Soil Survey. 

By uniting the name of the S(m7 class, which refers to texture^ 
with the name of the soii series, which refers chiefly to origin, 
we get the soil type, which is the basis or unit of classifying and 
mapping soils. A soil type, thus, is a soil which is uniform 
throughout its entire extent in texture, color, topographic posi- 
tion, and other physical properties, and having a distinct agri- 
cultural unity, that is, being adapted to the same crops, and re- 
" quiring the same treatment. It is also imiform in the source of 
material from which it is derived, and the mode of origin which, 
taken together, determine the chemical composition. Since the 
soil type is the linit in classifying and mapping soils, and the 
basis upon which experimental work should be conducted, every 
farmer should be familiar with the soil types on his farm, and! 
their leading characteristics. 
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GENERAL DESCRIPTION OF THE AREA 

Waukesha County is located in the southeastern part of Wis- 
consin and comprises an area of 560 square miles, or ^58,400 
acres. The surface features of the area are characteiistie of a 
glacial region, and the topography varies from level to rolling 
and hilly. The most pronounced topographic feature is the 
Kettle Moraine, which traverses the county in a general direc- 
tion 15 degrees west of south, passing through the lownshipa 
of Merton, Delaficld, Genesee, the southeast part of Ottawa, 
and Eagle.. This ridge varies in width from 1 to 4 or 5 miles 
and includes the roughest part of the area. In the southwest- 
ern part of Delafleld Township, on Government lllll, it alt.aing 
an elevation of 1,233 feet above sea level, which is the highest 
point in the county, and 350 feet above the level of Summit 
Prairiei The average elevation of the area is between 900 and 
1,000 feet. The topography in the immediate vicinity of Gov- 
ernment Hill is extremely rough and broken. 

Another moraine belt extends to the northeast from the vil- 
lage of Mukwonago, passing through (he township oE Vernon 
and into the southwest comer of New Berlin. Throughout a 
large part of Oeonomowoc and Summit Townships the suiface 
is level to undulating. 

Extending to the east and northeast of Eagle is a level tract 
of considerable size, commonly spoken of as prairie. Another 
similar occurrence, though of much smaller extent, is found 
immediately south of Waukesha. Other level to undulating 
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areas are found in the eastern part of Merton, the eastern ami 
northern parts of Lisbon, the northwestern part of Delafield, 
and the southern and eastern parts of Muskefto Townships. 

There are a number of marshes in the area, the largest occu- 
pying a portion of Eagle and Ottawa Townships ; another of 
considerable size extends north from Mukwonago along Fox 
River. Other smaller swamps are found in all parts of the sur- 
vey. The remainder of the county is rolling to hilly. In gen- 
eral, it may be said that the southern half of the county is 
rougher than the northern. 

The Fox River is the largest drainage course in the county. 
It heads in the northeastern part of the area, meanders in a 
southwesterly direction to near Mukwonago, thence, turning 
sharply eastward to Big Bend, it flows south and leaves the 
county. It empties into the Illinois River and eventually into 
the Mississippi. The Pox River receives practically all the 
drainage from the north-central, central, southern, and south- 
eastern parts of the county. TJie western and northwestern ' 
parts are drained by the Scuppernong, Bark, and Oconomowoc 
Rivers, the waters of which find their way to the Mississippi 
through Roek River. The extreme northeastern corner is trav- 
ersed by the Menominee River, and Root River passes through 
the eastern border of New Berlin Township. Both of these 
streams flow into Lake Michigan. A few of the streams afford 
a small amount of water power, which is utilized chiefly for 
running grist-mills. 

The first settlement in "Waukesha County was made in 1834, 
at Prairie Village, on the present site of Waukesha. Wisconsin 
Territory was organized in 1S36. The county of Wankesha 
was established from a part of Milwaukee County in 1846. 

The first settlers came chiefly from New England, New York, 
Pennsylvania, Ohio, and Illinois. Later a number of foreign 
settlements were established within the county. At the present 
time persons of German descent are the most numerous within 
the area, while the English are probably second in numbers. 
All parts of the county are now thickly settled, well developed, 
and supplied with telephone and rural free delivery. 

Wankesha, an up-to-date city of about 8,000, is situated in 
the «ast-central part of the area, in the midst of a good agri- 
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cultural district. It is the county seat, a thriving business cen- 
ter, and a distributing point for farm implements, seeds, and 
general supplies. It has long been famous for its mineral 
springs. Oconomowoc, in the northwestern part of the area, 
is the second town of importance. It has a population of about 
3,000, is built between two beautiful lakes, contains many fine 
summer homos, and is surrounded by a good farming country. 
Okauchee, Nashotah, Delafield, Pewaukec, Menomonec Falls, 
Eagle, Mukwonago, North Lake, Muskego, Wales, and Elm 
Grove are smaller towns and villages scattered throughout the 
county. 

The county is well supplied with steam and electric roads. 
There are no steam roads, however, in the southeast part of 
the county, and, as the electric lines arc not permitted to carry 
freight or express, the farmers of this region haul most of their 
produce to Milwaukee by team. AH other parts of the area are 
within easy reach of shipping points. 

The dirt roads throughout the county are kept in very good 
condition. They are piked by the use of large road-grading 
machines and crowned with gravel or crushed rock. There is 
an abundance of good road-building material in nearly all parts 
of the area. The mileage of improved highway is increasing 
each year. There are no toll roads in Waukesha County, 

The towns and cities within the county afford a limited mar- 
ket for the products of the farm and dairy. The chief markets 
are Milwaukee and Chicago, both of which are within easy 
reach. From Waukesha to Milwaukee it is but 20 miles via the 
Chicago & North Western, and but 100 miles to Chicago via the 
Soo line. 

SOILS 

Waukesha County, in common with all northern and eastern 
Wisconsin, owes the general character of its surface to glacial 
action. Three more or less distinct periods of glaciation have 
influenced the geology and topography of the state. The prod- 
ucts of these several invasions of the ice are known as the Older 
or Pre-Wisconsin Drift, the Early Wisconsin Drift, and the 
Late Wisconsin Drift. ■ It is with the most recent period of 
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glaciation that we are chiefly concerned in this county, since it 
brought down and deposited most of the material which covers 
the surface of this region. The Late Wisconsin Drift was 
formed by the advance and retreat of four contemporaneous 
iec lobes known as the Superior, ('hipp<^wa, Green Bay, and 
Lake Michigan Glaoiera. The two last named were confined to 
the eastern part of the State and combined to mold the sur- 
face features of a large area, including Waukesha County. 

The direction of the main body of the Green Bay Glacier was 
to the southwest, though the portion reaching^ into Waukesha, 
Jefferson, and Walworth Counties had a direction varying from 
south to southeast. The Lake Michigan Glacier advanced 
southward along the lake basin, and on the west developed lat- 
erally what is called the Delavan Lobe, Where the Green Bay 
Glacier eame into contact with the Delavan Lobe what is known 
as the Kettle Moraine or Medial Moraine was formed. This 
consists of a very conspicuous range of hills extending to the 
northeast from a point near Dolavail, in Walworth County, to 
about the center of Kewaunee County. It crosses Waukesha 
County and forms the most noticeable feature of the area. Out- 
side of the Kettle Moraine, till, deposited by the ice sheets, is 
known as the ground moraine. The topography here varies 
from level to rolling and hilly. There are a number of "prair- 
ies" in the county, which were formed by streams coming from 
beneath the great ice sheet, and are known as outwash plains. 
Rough, gravelly areas are found in various parts of the survey, 
frequently having the form of rounded hills or elongated ridges. 
There are also large areas where the surface of the drift is 
gently rolling. 

On the retreat of the great ice sheets the melting of massive 
blocks which had broken off, the issuing of water from under 
the glaciers, and the dumping of glacial debris across drainage 
channels resulted in the formation of numerous kettlelike de- 
pressions or holes from a few rods to several miles in extent. 
Many of these fillfd-with water and formed the beautiful lake 
region of Waukesha County, Many of the smaller depressions 
contain no water and are spoken of as "potholes" or "kettle 
holes." 
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The glacial drift over Waukesha County varies in depth from 
a few feet to over 300 feet. There appear to be several pre- 
glacial valleys in the area, and one of these is traversed by the 
I'ox River between Waukesha and Big Bend. At some points 
here the drift is known to be at least JOO feet deep. The rock 
encountered in wells in the floor of these valleys is in one case 
Cincinnati shale; iu another Potsdam sandstone. The rock 
upon which the glacial drift throughout the greater part of the 
county rests is the Niagara limestone, which overlies the Ciaeiu- 
nati shale. This outcrops exteusively at Waukesha and Lan- 
non, where targe quarries have long been iu operation, and also 
at numerous other places throughout the county. In Lisbon 
and the western part of Menominee Townships, the rock is fre- 
quently eneountered at from 2 to 3 feet below the surface. 

Twenty soil types, induding Peat and Meadow, have been 
recognized and mapped in Waukesha County. The material of 
which they are composed has all beeu derived from glacial till, 
though some of it has been reworked and redeposited by water 
and modified by the incorporation of organic matter since its 
first deposition. The glacial drift consists of a mixture of sand, 
gravel, clay, and bowlders. The greater proportion of this ma- 
terial consists of ground-up limestone and the resulting soils 
are naturally more productive than where no limestone is 
found. 

The Miami series of soils is the most extensively developed. 
It comprises light-colored soils originally covered by a forest 
growth. It is found covering large tracts throughout eastern 
Wisconsin, in Minnesota, Micliigau, Ohio, Indiana, and Illinois. 
The types in this series mapped in Waukesha County are the 
silt loam, clay loam, loam, fine sandy loam, sand, gravelly sandy 
loam, and gravel. 

The Plainfield series consists of light-colored soils composed 
of assorted glacial material, which occurs in the form of out- 
wash plains and fiUed-in valleys. The types belonging to this 
series recognized in Waukesha County are the silt loam, loam, 
fine sandy loam, and sand. 

The Waukesha series includes the dark-brown to black soils 
occupying outwash plains and terraces. These areas are com- 
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monly spoken of as prairies, though portious of them were or- 
iginally wooded. Two types of this series, the loam and grav- 
elly loam, were encountered in the survey of Waukesha County. 

The Carrington series, whir.h is developed over a very small 
area, includes dark-colored soils of glacial origin. Two types, 
Carrington loain and clay loam, were mapped- 

The Clyde series includes dark-colored soils occupying low, 
poorly drained depressions, marshes, and old lake beds. They 
contain a high percentage of organic matter, hut much more 
mineral matter than Peat (with included areas of Muck). The 
types recognized as helonging to this series are Clyde siJty clay 
loam, loam, and sandy loam. 

The material mapped as Peat (with included areas of JIuck) 
occupies swamps, marshes, and old lake beds. Where the 
vegetable matter has reached an advanced stage of decompo- 
sition, and where there is considerable mineral matter incor- 
porated with it, it is true Muck, but in those areas in which the 
material is still fibrous or contains but little mineral matter it is 
Peat. On account of the lack of uniformity and the constant 
gradation of one phase of material into the other, it was not feas- 
ible to separate the two. 

Meadow includes narrow, low-lying strips of land along 
streams which overflow their banks annually. The soil is 
variable and can not be classed with any of the other estab- 
lished types. It would be difficult to drain the tracts of soil 
mapped as Meadow. 

The names of the different types, together with their actual 
and relative extent, are given in the following table : 
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CHAPTER n. 
GROUP OP CLAY LOAM AND SILT LOAM SOILS 

HUMI CLAY LOAM 

Description. The surface soil of the Miami clay ioam con- 
sists of a brownish gray silt loam or silty clay loam, 8 to 10 inches 
deep, underlain by a yellowish-brown clay, which at 2i inches 
grades into a^ stiff, tenacious, chocolate -brown or dull-red clay. 
The depth of the surface soil is variable, aa erosion has removed 
from some of the higher elevations the silty covering, which has 
accumulated on the lower slopes to considerable depth. The 
subsoil of the Miami clay loam closely resembles the subsoil of 
the Superior clay loam in a number of places, and as work pro- 
gresses eastward an arbitrary line must be drawn between the 
Miami clay loam and the Superior clay loam. 

In the vicinity of Fussville the type is somewhat lighter 
than typical. The surface consists of a brown heavy loam or 
light clay loam, underlain by a yellowish clay in which seams of 
quicksand are found in the lower subsoil. Along the edge of 
the main body of the Miami elay loam and in the broken areas 
in the southeastern part of the county the surface is more silty 
than elsewhere. The boundary line between the Miami clay 
loam and the Miami silt loam is more or less arbitrary. Scat- 
tered over the type are to be found small pebbles and in some 
places a few larger stones, mostly of limestone material. There 
are also a few gravel beds, but these are never as numerous aa 
is the case throughoiit the silt loam and the loam types. 

Extent and distribution. The main body of Miami elay 
loam extends across the county in a north and south direction 
in a strip about iy^ miles wide from the north county line to 
near New Berlin. Thence southward it is developed only in 
small separate areas. 
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Topography and drainage. Except along streams, where the 
surface becomes somewhat broken and hilly, this type is gently 
rolling to rolling. The surface drainage is fairly good. In de- 
pressions and draws tile drains would be very beneficial. Even 
over much of the gently rolling land tiles could be installed 
to good advantage. The reclamation of small potholes and wet 
swales will mean large regular fields instead of small, ob- 
structed, irregular ones. Tile drainage also means earlier cul- 
tivation in the spring and a warmer soil, conditions which are 
especially necessary for the successful growing of corn. 

Origin. Miami clay loam is derived largely from the weather- 
ing of the glacial till which covers this region, but it is probable 
that the heavy red clay forming the subsoil is related to the soils 
of the Superior series and may therefore be partly of lacustrine 
origin. 

The subsoil is highly calcareous but a large amount of the 
carbonate of lime has been leached from the surface soil. The 
type, however, is not in an acid condition. 

NaUve, vegetation. The original timber growth consisted of 
red, white, and bur oak, hickory, maple, ash, elm, and other hard- 
woods. At present only small areas are forested, and these are 
woodlots. 

Agricultural Development*. General farming, with a few 
special ci'ops, is practiced on Miami clay loam. The chief 
cereal crops are corn, oats, and rye. The growing of barley 
has declined on accoiint of the low yields obtained in recent 
years, but with proper rotation and better seed selection this 
crop could be grown successfully again. Barley gives an aver- 
age yield of 25 to 30 bushels per acre. 

If the season is not too late and wet, corn does very well on 
this type, giving an average yield of 35 to 50 bushels per acre. 
At present most of the corn is cut in the glazed stage for silage. 
Fodder corn yields from 12 to 20 tons per acre, with an aver- 
age of 15 tpns. 

This type is well adapted to oats and a large acreage is sown. 
The average yield is 40 bushels per acre, but as high as 65 
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bushels is often obtained, A limited aereaRe is devoted to the 
growing of rye, which yields 15 to 25 bushels per acre, with an 
average of about 20 bushels. This soil is well adapted to 
grasses, clover, and alfalfa. Clover and timothy are groVn 
more extensively than other hay crops, but the acreage of al- 
falfa ia gradually increasing. Clover yields li^ to 214 tons; 
■when mixed with timothy 1 ton to V/z to'is. Alfalfa thrives on 
the more rolling areas and yields from 2 to 3 tons per acre, with 
a maximum yield of 4 to 5 tons. The abundant growth of sweet 
clover along the roadsides is an indication that most of the 
soils are well inoculated with the alfalfa bacteria. Some al- 
sike clover is grown, chiefly for seed. It is a very uncertain 
crop, yielding from 2 to 8 bushels per acre, with an averaga 
of 3 to 4 bushels. 

Sugar beets are grown quite extensively on the area north 
of Brookfield P. 0. Nearly every farmer plants the crop, the 
acreage ranging from 2 to 10 acres. Beets arc grown more 
extensively on this type than on any other in the area. The 
average yield is from 12 to 15 tons per acre, although as much 
as 18 to 20 tons has been, obtained. Heets grown on this soil 
have a higher sugar content, from 14 to 16 per cent, than beets 
grown on any of the other types in the area. A heavy applica- 
tion of manure and thorough tillage arc necessary for the suc- 
cessful growing of sugar beets. 

Around Elm Grove some of this type is devoted to the pro- 
duction of cabbage and cauliflower. Cabbage yields from 10 to 
18 tons per acre, with an average of about 13 tonn. The aver- 
age gross return from eaulittower is about $151) per acre. 
These products are marketed in Milwaukee. Potatoes are 
grown on a commecial scute by a few farmers, but in most cases 
they are grown only for home consumption, the soil being too 
hard and compact for good results. The ordinary yields per 
acre range from 5 to 150 bushels- ^ 

Miami clay loam can be cultivated only under a limited 
range of moisture conditions. If worked when the moisture 
conditions are the most favorable, the soil breaks up into gran- 
ules; but if cultivated when too wet, lumps form which are very 
dilfieult to pulverize- "When dry, the soil heeonies very hard 
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and often almost impossible to cultivate. This type is the most 
dilBeuU to handle of all the soils of tlie county. Checks and 
cracks one-half inch in width are commonly found on this soil. 
A soil mulch created by continuous cultivation is a good way of 
retaining the moisture. With proper cultivation crops on this 
type will withstand drought for a long period, but if no mulch 
is provided they will suffer sooner than on some of the lightei* 
soils of the series. 

MIAMI Sn-T LOAM 

Dcscripti<m. As found in Waukesha County the surface soil 
of Miami silt loam, to a depth of 10 to 14 inches, consists 
of a grayish to yellowish brown silt loam. This is underlain by 
a yellowish silty clay loam to a depth of 18 to 20 inches, where 
a yellowish-brown, gritty clay loam is encountered. On the 
rolling areas of the type, in particular, there is present upon 
the surface a small quantity of gravel and some larger stones 
and bowlders. Most of these have been removed from the 
cultivated fields. A large percentage of the rock fragments 
are limestone. On knolls and hills the surface soil has often 
been eroded, leaving exposed the brownish clayey material. 
In depressions and draws the surface soil has accumulated to 
considerable depth and is usually of a darker color. 

While the greater part of the type in this area answers the 
description given above, there are some variations worthy of 
notice. In the vicinity of Lannon the soil is very shallow, the 
underlying limestone being encountered at from 12 to 18 inches. 
The rock is exposed in a few places and a number of quarries 
are in operation in that region. In the southeastern part of 
the county the soil is not quite as silty as elsewhere ; the sub- 
soil is somewhat heavier, and contains less gravel than the type 
as a whole. In the areas southeast of Now Berlin the soil is 
very floury in appearance, being very silty and of a whitish 
color. These areas arc rather low in organic matter and less 
productive than the average of this type of soil- The areas 
northeast of Waukesa approach Miami loam, and the bound- 
ary lines here arc somewhat arbitrary. In the depressions the 
soil is a silty loam, while on the higher land it is more like a loam. 



j.Lj.oo'^Ic 



22 BOIL SURVEY OF WAUKESHA COUNTY. 

Around the edge of kettlo holes the soil is often quite gravelly at 
the surface, and is droughty. 

Extent and distribution. Miami silt loam is one of the most 
extensive and important types in the county. It is confined 
chiefly to the northern half, giving way to Miami clay loam along 
the eastern border, grading inta Miami loam toward the south, 
and merging into Plainfield silt loam of the outwash plains to the 
west. The type is intersperaod with areas of gravel and gravelly 
loam, especially in the northwestern part of the county. 

Topography and drainage. The topography varies from un- 
dulating to rolling. In the vicinity of Pewaukee the surface 
is rolling, approaching a hilly topography. The same is also 
true of some of the areas northeast and southeast of Waukesha,, 
In a number of places where the surface is the most broken, 
erosion has become a factor in farm management. The sur- 
face soil of some of the steeper slopes has been washed away, 
and gullies formed. Many of the eroded fields are kept con- 
stantly in srasfi, and it is advisable that such places should al- 
ways be protected by a cover crop of some kind. Contour cul- 
tivation, keeping a field in grass as much as possible, and the 
growing of crops which do not require intertillage, are means 
by which erosion may be held in check. 

Owing to the topography and also, over a greater part of 
the type, to the gravel in the subsoil, the natural drainage is 
good. Narrow draws and depressions are an exception, but 
these can usually be drained by a single line of tile. Along the 
margin of kettle holes, where the gravel appears at, or comes 
close to the surface, the type is inclined to be droughty. For 
a short time in early spi'ing, frozen ground in kettle holes and 
small depressions will not permit the escape of water, and some 
damage is occasionally done to clover or alfalfa in such places. 
Some of this damage could be prevented by tile drains. 

Origin. This type of soil is derived from the ground mo- 
raine, here deposited chiefly by the Lake Michigan Glacier, 
though a portion of it was left by the Green Bay Glacier. 

Over a portion of the type the surface soil is in an acid con- 
dition. The subsoil, however, usually contains a considerable 
amount of the carbonate of lime. 
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Native vegetation. The original timber growtli ou this type 
consisted of white, red, and bur oak, hickory, ironwood, ash, 
and basswood, with some maple, butternut, walnut, elm, and 
beeeh. By far the greater part of Miami silt loam is now cleared 
and in a high state of cultivation. 

Agricultural development.* The greater proportion of the 
type is devoted to general farming and dairying. It is con- 
sidered a good soil for this type of agriculture. Fodder com 
yields from 8 to 15 tons per acre, and field corn from 35 to 70 
bushels per acre. In many sections oats are grown more ex- 
tensively than other crops. The soil is well adapted to the 
production of this crop. Yields range from ;J5 to 75 bushels, 
with an average of 45 bushels per acre. Barley is grown to 
some extent, but owing to improper rotations and too little at- 
tention to the selection of seed, the yields have depreciated and 
the tendency is to reduce the acreage. The average yield is 
about' 30 bushels per acre, with yields considerably lower where 
the crop has been grown continuously. Small tracts are de- 
voted to rye, with yields of from 20 to 25 bushels per acre. The 
acreage devoted to wheat is very small. The yields during the 
season of 1910 were between 20 and 30 bushels per acre, which 
is somewhat above the average for a series of years. Clover 
does very well, and yields of 2Vli tons per acre are not uncom- 
mon. Alfalfa is coming into favor because of its large yields 
and high feeding value. Three cuttings arc secured, and the 
average yield for the season is 'S tons per acre, though as high 
as 4 and 5 tons per acre have been obtained. Trie acreage is 
limited at present, but it is being gradually extended as this 
soil IS unusually well adapted to alfalfa. 

Peas, sugar beets, and potatoes are the leading special crops 
on this type. The growing of peas is largely eonfined-to a strip 
of land embracing an area of about 50 square miles on both 
sides of the Soo Line north of Waukesha. A canning factory 
located at Waukesha takes most of the crop. The gfoss returns 
per acre range from $30 to $45. When cured or put in the silo 
the vines make a good feed for stock. Sugar-beet culture is 
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chiefly followed in the northeastero part of the silt loam area 
in the northern part of the county. On account of the physi- 
cal character of the type, beets are more easily raised and at a 
lower cost than on Miami clay loam. Yields range from 10 to 13 
tons per acre, though larger yields are frequently obtained. Po- 
tatoes are grown successfully on this soil, but not on a commercial 
Bcale. 

Miami silt loam is an easier soil to cultivate than the elay 
loam, and can be worked under a wider range of moisture con- 
ditions. Cultivation when wet causes some baking and clod- 
ding, and of course this should be avoided as much as possible. 
The physical character of this soil is such that a good mulch 
can be kept on the surface by judicious cultivation, and a very 
loose and mellow seed bed secured. 

The most common rotation practiced consists of corn one 
year, oats or barley one year, or one year for each of. these 
crops, clover for hay one or two years, and pasture one year. 
On a number of farms systematic crop rotation is not followed. 

PLAINFIEDD SILT LOAM* 

Descriptio-n. As found in Waukesha County the surface 
soil of Plaiufield or Fox silt loam consists of an ashen-gray 
to light-brown silt loam, having an extremely smooth and vel- 
vety feel, and extending to a depth of 8 to 14 inches. This is 
underlain by a yellowish -brown silty elay loam, becoming rather 
compact in the second foot. At from 2 to 3 feet gravel in a 
clay loam matrix or a gravel bed is encountered. In a number 
of places this comes to within 12 or 18 inches of the surface, 
and especially along the edge of kettle holes the soil is shallow 
and very gravelly. 

In Summit Township an area of the type varying somewhat 
from the above description is found. The surface consists of 
a yellowish -gray or ashen-gray silty loam, containing a high 
percentage of iine and very fine sand, and extending to a depth 
of 8 to 12 inches. It is underlain by a yellowish silty loam 



• Tte soil type here described as Plalnfleld sllt loam, which contaloa 
lltnestoae material In the eubsoll, will In the tuture be classified a~i 
Fox silt loam, and the Platnfleld series will toe confined to the light col- 
ored Botla occupying outwash plaina and river t 
tertal Is non-calcareous. 



.,L, 



oogic 



Wisconsin Geol. asd Nat. Hist. Subyey. 



,L.oogl 



r 



jvGoo'^lc 



iiROVP OF CLAY LOAM ANH SILT LOAU BOILB. gj 

or light elay loam, which contains a high percentage of sand 
and gravel, and which grades into gravel at about 18 inches. 
The gravel under the entire type consists largely of limestooe 
material, and the beds are a heterogeneous mixture of gravel, 
sand, cobblestones, and bowlders, which in many plaees show 
stratification. 

Cultivation of this soil is easy, and owing to the underlying 
gravel it can be worked under a wide range of moisture condi- 
tions. The color of the soil indicates a low organic matter 
content, and the growth of sorrel and the litmus test indicate 
slight acidity. 

Extent and distribution. Plainficid silt loam is confined 
to the northwestern part of the county in Oeouomowoc and Sum- 
mit Townships. It resembles Miami silt loam in having a 
silty surface soil and some gravel in the subsoil. It differs, 
however, in topography and the method of deposition. 

Topography and drainage. The surface of Plainfield silt 
loam is level to slightly undulating. On account of the underly- 
ing gravel the natural drainage ia good, "Where the gravol 
comes close to the surface, as is the case along the margin of the 
pot-holes, which are numerous, the type is inclined to be 
drought. Crops on the light phase in Summit Township are 
apt to suffer somewhat during the longest dry spells. 

Origin. Plainfield silt loam is derived from glacial mate- 
rial, the greater portion of which has been reworked by streams 
issuing from glaciers and deposited as overwash plains. The 
underlying gravel shows stratification in many localities and 
this is an indication of the method of deposition. The gravel 
consists largely of limestone. 

Native vegetation. The original timber growth consisted 
chiefly of oak. "Where this growth was scrubby and scattered 
the term "oak openings" was applied- "While a large part of 
the Summit Township area is included in what is called Sum- 
mit Prairie, it was not originally entirely treeless. 

Agricultural development.' Plainfield silt loam is con- 
sidered a good general farming soil, and nearly all the type is 
under cultivation. Corn yields from 30 to 70 bushels per acre ; 

* For iDtormatton on the management and methods for the ImprOTO- 
meut ol FlainQeld silt loam see page 2S. 
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oats from 35 to 75, with an average of 45 bushels per acre. Oats 
are grown more extensively in Oeonouiowoc Township on this 
soil, than in any other part of the county. The average yield is 
about 35 bushels per acre. Rye is grown to some extent and 
yields about 24 bushels per acre on the average. Wheat is 
grown only to a very limited extent. Clover yields from IVli 
to 3 tons per acre, and clover and timothy fi-om 1 ton to 2 tons 
per acre. Alfalfa is grown successfully and yields from 2 to 4 
tons per acre. The acreage is being increased gradually. No 
special crops are grown upon this soil, except in the home gar- 
dens, the entire area being devoted to a general farming and 
dairying. 

A common rotation consists of corn, oats, or barley, followed 
by clover and then by pasture one year, and back to corn. 
"While the agriculture is in general highly developed, there are, 
nevertheless, a number of farms on which no systematic crop 
rotation is practiced. 

No commercial fertilizers are used, but liberal applications of 
stable manure are given every three or four years. 

The following table gives the average result of mechanical 
analyses of the soil and subsoil of Plainfteld silt loam: 

Sfedtanical analyten of Ptainfield nit loata. 



[, Percent. Percent. Percent. 



CARBINQTON CLAY LOAM 

Description. C'arrington clay loam consists of a dark- 
brown or black clay loam, 8 to 12 inches deep, underlain by a 
light-brown elay loam, or clay, extending to a depth of 18 to 24 
inches, where a compact brownish clay is encountered. In de- 
pressions and swales the subsoil becomes more or less mottled 
and impervious to water. There is little or no coarse material 
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in either aoil or subsoil- When properly handled the soil has 
a friable structure ; but if cultivated when too wet, it clods and 
bakes. It contains a relatively high pereeutage of organic mat- 
ter, which gives the characteristic black color. On the knolls ' 
the soil is rather light in color and possesses more of the char- 
acteristics of soils of the Miami series. 

Extent and dvitribution. Carrington clay loam occupies 
only a small tract in the extreme southeastern corner of the 
county, extending into Racine County, where it is the predom- 
inating soil type. 

Topography and drainage. It occupies a gently rolling to rol- 
ling topography, and is rather poorly drained. Depressions 
and swales would be greatly benefited by tiling, and even the 
rolling lands would be improved. Statements of farmers in 
Raeine County show that tile drainage on such land is a profit- 
able investment. 

Origin. The soil is derived from glacial material which many 
centuries ago was subjected to wet conditions, favoring the 
growth and decay of water-loving vegetation. 

Native vegetatifjn. The type was originally timbered with 
oak and other hardwoods. Practically all of it is cleared and 
under cultivation at the present time. While the Carrington 
soils are usually prairie lands in the glaciated region, this sec- 
tion is an exception, in that it was timbered. 

Agricultural devdopmcnt. General farming is practiced. 
The type is adapted to a variety of crops. The chief crops 
grown are corn, oats, timothy, and clover. Corn does well, 
giving an average yield of 40 bualiels per acre, Oats are. grown 
quite extensively, the yields ranging from 25 to 60 bushels per 
acre, with an average of 40 bushels, Timothy and clover also 
do well, as is shown by the average yield of 1^^ tons per acre. 
In Racine County this type has been extensively used for grow- 
ing cabbage and sugar beets. Cabbage yields 12 to 15 tons, and 
beets 8 to 12 tons per acre. 
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METHODS OF IMPROVEMENT FOB MIAMI CLAY LOAM, MIAMI SIL* 
LOAM, PLAINFIELD SILT LOAM, AND CARBINOTON CLAY LOAM. 

There are a number of types in Waukesha County which are 
80 closely related in texture, structure, and agricultural possi- 
bilities, that from the standpoint of iniprovenient and manage- 
ment they may be considered in groups, rather than aa indi- 
vidual types. 

The four types of soil in this group are much alike in certain 
chemical respects, though each has its individual eharaeteristics 
in other respects. They run rather high in the mineral ele- 
ments, phosphates, potassium, calcium, and magnesium. The 
surface 8 inches will average about 1,100 pounds of phosphorus 
per acre, which is from 25 to 50 per cent, higher than in the 
sandy and sandy loam groups of soils. 

In potassium there is considerable variation. Miami clay 
loam, especially in the subsoil, is very rich in tliis element. 
The average amount in the surface 8 inches per acre is approx- 
imately 53,000 pounds, lu Miami silt loam the average is 
about 43,000 pounds, and Plainfield silt loam is somewhat 
lower; but all have sufficiently abundant supplies of this ele- 
ment to supply all heavy crops when the soil contains the neces- 
sary amount of actively decomposing organic matter to render 
it available. 

lu uitrogen and organic matter there is more variation- 
Miami clay and silt loam, and Plainfield silt loam have a ratlier 
small amount of organic matter and consequently small amounts 
of nitrogen, the average for these three types being less than 
3,000 pounds per acre in the surface 8 inches. Carrington 
clay loam, on the other hai^, as its color indicates, has a much 
larger amount of organic matter and nitrogen, the average be- 
ing somewhat more than twice that in the other three types of 
soil. It must be remembered, however, that even dark prairie 
soils which have been cultivated for a number of years without 
the use of manure or other vegetable matter will loose the most 
active part of their organic matter, and even though they still 
retain enough to give them a good dark color, the organic mat^ 
ter is of a resistant character, and the nitrogen and inorganic 
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tnattef — phosphorus, potassium, and calcium— do not become 
available to crops with sufficient rapidity. Moreover, the large 
crops which these soils have usually produced for a number of 
years after being first broken have frequently exhausted tho 
more readily available phosphorus to such an extent that the 
development of a high degree of fertility in them now requires 
the use of some form of phosphate fertilizer as well as the use 
of a system of rotation and manuring which will tiupply the 
necessary active organic matter. 

The supply of calcium carbonate in all flour of these types of 
soil was originally very large on account of their formation in 
large part from limestone rock by the grinding action of gla- 
ciers. Their subsoils still contain large amounts of lime and 
magnesium carbonate, with the exception of that of the Plain- 
field silt loam, which has in the subsoil only moderate amounts 
of this material. The surface of these types, however, 
have been subjected to leaching for thousands of years and this 
has, to a considerable extent, removed the carbonate from the 
surface 6 to 12 inches, so that acidity has developed in patches 
over this entire section. This is particularly true of the Car- 
rington clay loam, the larger amount of organic matter of which 
has caused a larger solution of the carbonate than occurred in 
the other soils containing smaller amounts of vegetable matter. 
Farmers having difficulty in getting a good catch of clover or 
alfalfa should test their soil for acidity." The large supply of 
lime carbonate existing in the subsoils of practically all of the 
area covered by the four types named will undoubtedly greatly 
lessen the amount of lime which may be needed to maintain 
them in a sweet condition. 

* As a number of the soils In this area are in an acid condition and 
wouid be greatly benefited by tlie application of lime, every farmer 
should know how to teat his soil for acidity. "A very simple and re- 
liable method to detect soil acidity is by the use of blue litmus paper, 
which can be secured o( any good druggist. Take a handful of moist 
soil and form it into a ball. Break the ball into halves and place a 
piece of blue litmus paper in the center on one of the halves, and cover 
over with the other half. After 5 minutes break the ball, and « the 
paper Is pink in spots or over the whole end, the soil is acid." "Soil 
acidity is also usually indicated by the growth of certain weeds, such 
as sheep sorrel, horse-tall rush, corn spurry and wood horse-tail." For 
more informaition on this subject see Bulletin 230 o( the Wisconsin 
Agricultural Experiment Station. 
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In the management of these types it should be kept in mind 
that, with the exception of the Carrington clay loam, the sur- 
face soil of all of the types in this group is light colored and 
deficient in organic matter. An eiFort should be made to 
gradually increase the supply of organic matter by supple- 
menting the stable manure with green manuring crops. Le- 
gumes are best for this purpose. The plowing under of such 
crops will tend to loosen the heavy soil, and more nitrogen will 
be supplied than if other crops are used. 

Wherever an acid condition is sufficiently marked to inter- 
fere with the growing of crops, ground limestone should be ap- 
plied at the rate of from 1,200 to 1,500 pounds per acre. These 
types, and especially the Carrington clay loam, will also re- 
spond to applications of rock phosphate. This may be applied 
at the rate of 500 to 600 pounds i)er acre for the first application, 
and about half this amount once during each rotation. It may 
be spread upon the land by mixing it with the manure or by 
putting it on top of the manure in the manure spreader. Phos- 
phate fertilizers usually give best results where the soil is acid. 

Careful attention should be given to crop rotations, and efforts 
should be made to follow only such a system as will tend to in- 
crease, or at least maintain, the soil fertility. Thorough cultiva- 
tion is more important on these heavy tjTses than on the lighter 
soils of the county. Fall plowing, especially of sod, is advisable 
where there is no danger of erosion. The seed bed should always 
be carefully prepared, and with intertilled crops, such as corn, 
a good mulch should be k-ept, to cheek the loss of soil moisture. 
The growing of alfalfa could be profitably extended, and some 
special crops, including peas, could well be raised more exten- 
sively. 
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CHAPTER III. 
GROUP OP LOAM SOILS 

MIAMI LOAM 

Description. Miami loam consists of a yellowish to brownish- 
gray medium loam, 8 to 12 inches deep, underlain by a brownish 
clay loam, becoming rather compact at a depth o£ 2 feet, and 
grading into a gritty clay loam at 24 to 30 inches. The lower 
subsoil frequently becomes very gravelly, and a grav£l bed is 
sometimes encountered at 3 feet. On some of the knolls a sprink- 
ling of gravel is sometimes found upon the surface, and over the 
rougher portion of the type, bowlders were originally found. 
Most of these have been removed from the cultivated fields. 

The type is somewhat variable, though the areas departing 
from the type are too limited in extent to be classed as separate 
soils. There are a number of patches, especially in the south- 
ern and southeastern parts of the county, where the soil con- 
tains considerable sand, and the subsoil more gritty material 
than is typical. Along the region of contact with the clay loam, 
the subsoil, especially, becomes quite heavy ; and where it joins 
the Miami silt loam, the boundary is often arbitrary. Around the 
margin of kettle holes, gravel frequently comes very near the 
surface. 

The type is confined chiefly to the southern and eastern parts 
of the county. The largest areas are found southwest of Wau- 
kesha, and in the townships of ^''ernon and Muskego. Besides 
these there are a number of smaller patches scattered through- 
out the southern and eastern parts of the survey. 

Miami loam occupies a gently rolling to rolling topog- 
raphy, and in a few places becomes quite hilly. The natural 
drainage is good, except in draws and small depressions, but 
such places can be readily reclaimed by the use of titles. In 
many cases a single line of tile would he sufficient to removiei 
tlie excess water. 
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On some of the steeper slopes the surface soil has been eroded 
over areas of very small extent. The question of erosion, how- 
ever, is not a serious one on this type. 

Miami loam is derived from the qlaeial material which eovere 
this entire region, and forms a part of the ground moraine. 

The natural growth on the Miami loam consisted of red, 
white and bur oak, and a few other hardwoods, Most of the 
type has been cleared and brought under cultivation. 

AgriculturiU development-* At present the Miami loam ia 
chiefly devoted to general farming. Corn does well and gives 
a yield of 30 to 50 bushels per acre. A large acreage is devoted 
to oats each year, yielding on an average 35 to 40 bushels per 
acre. Rye yields 15 to 25 bushels per acre. Clover and tim- 
othy are the important hay crops and do well on Miami 
loam. Clover alone yields ly^ to 2|/o tons per acre, and. when 
mixed with timothy, 1% to 2 tons. Alfalfa is being grown suc- 
cessfully, hut the acreage devoted to it is still small. It ordin- 
arily gives a yield of 2 or 3 tons per acre, and often as high as 
i or 5 tons. 

No definite rotation is followed by the majority of farmers, 
but the following 5 or 6 year rotation was found to be practiced 
by a number: corn, 1 year; oats, 2 years, or oats 1 year and 
rye 1 year; clover, 1 year, followed by clover and timothy 1 
year ; and pasture, 1 year. 

No commercial fertilizer is used, hut moderate quantities of 
barnyard manure arc applied. 

TLAINFIELD LOAM.t 

The soil of Plainfield loam consists of a light-brown, medium 
loam, frequently containing considerable sand and extend- 
ing to a depth of 8 or 10 inches. The subsoil is a brownish or 
yellowish clay loam, containing enough sand and fine gravel to 
give a gritty feel to the material. The content of sand and 
gravel usually increases below 20 inches, and frequently a gravel 

• For Information on management and methods for Improvement of 
Miami loam ai^c page 34. 

t The soil type here desprtbed as Plainfield loam, which contains 
limestone material in the subsoil, wilt In the future be classified aa Fox 
loam, and the Plainfield series will be conHned to light colored boIIb 
occupying outwash plains and terraces where the material is nOR- 
calcareous, . 
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bed is encountered at 2 to 3 feet. This gravel shows stratifica- 
tion in places. Most of the pebbles and stones are limestone. 
Cultivation of this soil is easy, and a loose mellow seed bed can 
be readily secured. 

Though widely distributed the total area of Plainfield loam is 
small. Several patches are found in the vicinity of Water- 
vitle. One small area occurs in the extreme southwest corner 
of the county, another southwest from Mukwonago, one at 
Chamberlain, and several northeast of Vernon Station. 

A level to slightly undulating surface is characteristic of this 
soil. On account of the underlying sand and gravel, the nat- 
ural drainage is good. Where gravel comes close to the surface, 
crops may suffer from drou(?ht. 

The material composing the soil consists of glacial debris, 
which has been largely reworked by streams issuing from be- 
neath the ice sheet and deposited as overwash plains and ter- 
races. The surface soil shows slight acidity according to the 
litmus test. 

The original timber growth consisted chieily of oak, maple, 
hickory, and other hardwoods- Practically all of the timber 
has been removed. 

Practically all Plainfield loam is under cultivation. It is 
devoted chiefly to general farming, and is fairly well suit-ed to 
this type of agriculture. In crop adaptation, methods of culti- 
vation followed, rotations practiced, and yields obtained it com- 
pares \er\' favorably with Miami loam, differing from that type 
chiefly in its to]iography, method of deposition, and in the some- 
what hijiher percentage of sjind. 

The following table gives the average results of mechanical 
analj'scs of the soil and subsoil of Plainfield loam : 



Mechanical aniilg»f if niinfif./d Ti/i/im. 
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METHODS OP IMPROVEMENT FOR MIAMI LOAM AND PLAINPIELD LOAM 

These two types of soils, while differing somewhat in method 
of formation and topography, are quite similar in chemical com- 
position and in crop adaptation. They have on the average 
about 800 ponnds of phosphorus per acre in the surface 8 inches, 
35,000 pounds of potassium, and 2,000 pounds of nitrogen. In 
organic matter they are somewhat lower than the heavier silt 
loam soils, since the lighter texture permits a more rapid de- 
composition of the organic matter, and hence tends to lessen its 
accumulation. These soils are also more apt to become acid 
than the heavier soils on account of the fact that they are more 
readily leached. The subsoils, as a result, have very much less 
lime carbonate than is found in the heavier soils. 

The Miami and Plainfield loam types are light colored and 
deficient in organic matter. The supply of humus-forming ma- 
terial may be increased by supplementing the stable manure 
with green manuring crops. 

An acid condition is found in the surface soil over portions of 
these types, though it is seldom sufficient to interfere with the 
ordinary farm crops. Ground limestone should be applied 
wherever an acid condition exists, to the amount of 1,200 to 
1,500 ponnds per acre. 

It is important to give these types thorough cultivation, 
though they are not so difRcuIt to handle as the clay loam and 
silt loam types. The question of selecting the most suitable 
crop rotations should be given careful consideration, and only 
such systems followed as will tend to increase the productivity of 
the soil. Com one year, followed by a small grain crop one or 
two years, and then seeding to clover, is a rotation which gives 
good results. Where the acidity is corrected, and the soil inoc- 
ulated, alfalfa can be grown, and this crop should be more com- 
monly raised and introduced into the crop rotation. 

WAUKESIIA LOAM 

Description. "Waukesha loam consists of a dark-brown, 
to black loam or silty loam, 8 to 14 inches deep, tmderlain by a 
brownish clay loam. Gravel beds are encountered at a depth 
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of 18 to 24 inches. A quantity of limestone material is present 
in tliese beds, which often show stratification. The relatively 
high percentage of organic matter gives the soil the dark color 
so characteristic of this type. Most of the soil is acid, accord- 
ing to the litmus test and the abundant growth of sorrel. The 
phase of Waukesha loam in the vicinity of Mukwonago is rather 
light in color and texture. The surface soil contains quite a 
quantity of medium sand, giving it the appearance of a sandy 
loam. Gravel is usually encountered at 18 inches. One mile 
south of Eagle the soil is a medium loam and gravel is not en- 
countered nearer than 2 to 3 feet of the surface. On the re- 
mainder of the outwash terrace, the soil contains more sand and 
the gravel is closer to the surface, cropping out in many places. 
In section 1, Township of Eagle, the Waukesha loam is very 
light in color, the area being a gradation zone lying next to 
Miami loam. In the vicinity of Waukesha this type is a true 
loam. The gravel is here ordinarily encountered at depths of 
12 to 24 inches, and often comes as close to the surface as 8 
inches. The same may be said of the area south of Oconomowoe, 
except that the gravel is not encountered above 18 inches. In 
the vicinity of Beaver Lake, in the southwestern part of the 
county, Waukesha loam is light in texture. 

This soil is not difficult to till, but the plow has to be kept well 
cleaned and polished, otherwise it will not scour readily. On 
the heavier phase small cracks and checks are frequently seen- 

The largest area is found in Eagle Township. Other areas, 
though smaller, occur in Waukesha, Mukwonago, and Oenesee 
Townships', 

The type occupies a flat to gently undulating topogi-aphy. 
The proximity of gravel to the surface establishes thorough 
drainage, and the soil is somewhat droughty, though during nor- 
mal seasons good crops are obtained. 

The type is derived from glacial material reworked by streams 
issuing from beneath the ice sheet and deposited as overwash 
plains. A portion of the type occupies terrace formations. 
The surface soil is acid and supports a growth of sorrel in many 
places. 

Waukesha loam is largely a prairie type, and while there 
was a scattering growth of trees over a portion of the region, 
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the most extensive vegetation was a heavy growth of grasa. 
The growth and decay of this iu the presence of excessive 
moisture accounts for the large supply of organic matter and 
the dark color. 

Agricultural development.* Waukesha loam is devoted 
to general farming, corn, oats, and rye being the chief grain 
crops. The soil is well adapted to com, and a large acreage is 
devoted to it each year, yielding on the average 45 bushels per 
acre, though as much as 65 bushels has been obtained in wet 
seasons. Oats yield 35 to 40 bushels per acre. Eye is chiefly 
grown on the lighter phase and is a rather important crop on 
this part of the type. It yields 15 to 25 bushels per acre. On 
account, it is believed, of an acid condition of the soil, some 
difficulty has been experienced in getting a good stand of clover. 
The average yield is 1 ton to 2 tons per acre. When mixed with 
timothy the yield is somewhat less. Experimental plot tests 
carried on by the State Experiment Station show that the appli- 
cation of manure and lime are essential to secure a good stand 
of clover or alfalfa. Clover should occur more often in the 
rotation in order to keep up the fertility of the soil. 

In the vicinity of Waukesha some cabbage, onions, and car- 
rots are grown, but trucking has not been developed to any 
great extent. 

The rotation most commonly followed on this soil consists of 
two years corn, two years oats or one year oats and one year 
rye, one year clover, followed by one year pasture, returning 
to corn. Manure is applied liberally on the farms of this type 
of soil. 

CAERINGTON LOAM. 

Description. The surface soil of Oarrington loam consists 
of a dark-brown or black loam or heavy sandy loam, 8 to 14 
inches deep. This rests on a light-brown sandy loam, contain- 
ing a small quantity of fine gravel. On knolls the soil is only 
6 to 8 inches deep, and gravel is encountered at 18 inches or 2 
feet. In depressions the soil is darker in color, on account of 

• For methods of Improvement and management oC Waukesha loam, 
eee page 38. 
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the higher organic matter content, — the 8u'-:8oil is heavier and 
gravel content lower. This type differs from Waukesha loam in 
having a somewhat lighter texture and in not being underlain 
by a continuous gravel bed. Litmus tests show the soil to be 
acid, and an abundant growth of sorrel also indicates this condi- 
tion. 

Carrington loam can be cultivated under a wide range 
of moisture conditions, being very loose and eaay to handle. In, 
dry seasons it is not retentive enough of moisture to withstand 
the drought as long as the heavier soils of the same series. 

This type occupies a single small tract in the extreme south- 
ern part of the county, about ly^ miles southwest of Big Bend- 
It also occurs in the western part of Racine County, where it 
occupies limited areas. 

The surface of the type is gently rolling to moderately rolling, 
and the natural drainage is good. 

The type is derived from glacial material, but is not over- 
wash material, as is the case with Waukesha loam, which it some- 
what resembles in texture. The dark color is due to a growth 
and decay of grasses in the presence of moisture. 

The original timber growth consisted chiefly of oak and hick- 
ory, with a small proportion of other hardwoods. This type 
and Carrington clay loam may have been prairie land at one 
time, but as drainage conditions improved, the timber seems to 
have encroached upon these prairies, which were very limited 
in extent. 

Agricultural development. Carrington loam is devoted to 
general farming and trucking. Considerable sweet corn is 
grown, the average yield being about 8,000 ears per acre. It is 
planted at different times in the spring in order to lengthen the 
marketing season. Most of it is hauled by wagon to Milwau- 
kee, bringing an average gross return of $60 per acre, though 
in wet seasons higher returns have been obtained. Melons are 
also grown to some extent and do fairly well, the gross returns 
amounting to $200 or $300 per acre. Carrington loam is 
also a desirable soil for general farming. Corn does well. 
Wisconsin No. 7 yields on the average 45 to 50 bushels per acre. 
At present very little oats or barley is grown. Mammoth elo- 
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ver, which is a very hardy and a coarse grower, yields 2 to iJ 
tons per acre- Alfalfa seems to do well with proper culture, 
yielding about 3i^ tons per acre. 

At present a three-year rotation is practiced to some extent 
on Carrington loam, consisting of two years of sweet corn 
and one year of clover cut for hay. Field corn often takes the 
place of sweet corn in the rotation. Manure is applied, liber ally 
to this soil about every three years, but no eommercial fertilizers 
have been used. 

METHODS OF IMPROVEMENT FOR WAUKESHA LOAM AND CABRINQTON 
LOAM 

"While these two soils differ in topography, the Waukesha 
loam being essentially on a level or plain and the Carrington 
loam being more or less rolling, they are very simitar in chem- 
ical composition. All determinations so far made indicate a 
higher total amount of phosphorus as well as organic matter, in- 
cluding nitrogen, than is contained in the lighter colored loam 
soils. The average content of phosphorus is approximately 
1,200 pounds per acre in the surface 8 inches; of potassium 
32,000 pounds; of nitrogen 4,500 pounds; and the total amount 
of organic matter is somewhat more than twice as great as that 
contained in the Miami and Plainfield loams. This larger con- 
tent of organic matter has given these soils a greater degree of 
fertility, but it must be borne in mind that a number of years of 
continuous cropping, without returning manure or other vege- 
table matter to the soil, will lead to a great reduction in the 
available plant food. Even though the soil still retains a con- 
siderable amount of organic matter, this is in a resistant form, 
and while it gives the soil a good physical condition and good 
water holding capacity, it does not mean a high degree of fer- 
tility, and steps must be taken to increase the active organic 
matter. The supply of stable manure may well be supple- 
mented by plowing, under legumes. Under unfavorable treat- 
ment phosphorus, even though existing in fairly abundant quan- 
tities, will remain in the soil, protected largely by inert organic 
matter, and bo will be unavailable to crops. With reference to 
acidity and content of lime carbonate, these soils vary, but as a 
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rule the surface soil is acid, often very distiuetly so, and the use 
of lime will be necessary to permit the best growth of clover or 
alfalfa on essentially all of the Waukesha and Carrington loams. 
Ground limestone should be applied at the rate of from 1,200 to 
2,000 pounds per acre. 

It is important to give these soils thorough cultivation, though 
they are not so difficult to handle as the clay loam and silt loam 
types. The question of selecting the most suitable crop rota- 
tions should be given careful consideration, and only such sj's- 
terns followed as will tend to increase the productivity of the 
soil. Com, followed by a small grain crop for one or two 
years, and then seeding to clover, is a rotation which gives fairly 
good results. Where the acidity is corrected, and the soil inocu- 
lated, alfalfa can be grown successfully, and this crop should 
be more commonly raised and introduced into the rotation. 
The raising of truck crops such as cabbage, aweetcom, etc., 
could be profitably extended. 
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CHAPTER IV. 
GROUP OF GRAVELLY AND FINE SANDY LOAM SOILS 

MIAMI GRAVELLY SANDY LOAU 

Description. Miami gravelly sandy loam, as found in 
Waukesha County, is a variable type. The greater part of it 
occurs in two distinct phases. The most extensive and impor- 
tant of these has a li^lit-brown sandy loam to loam, 8 to 10 
inches deep, underlain by a reddish-brown gravelly sandy loam, 
containing enough clay to produce coherence in the soil par-- 
tielps. At 18 inches the gravel content increases, and a consid- 
erable quantity of cobblestones and bowlders, mostly of lime- 
atone material, are found- Very often the subsoil consists of a 
gravel bed. Throughout the type occur patches of sand and 
gravel too small to be shown on the soil map. 

A heavier phase consists of an ashen-gray to brown silty loam 
6 to 10 inches deep, underlain by a yellowish -brown gritty clay 
loam to a depth of 18 inches, where gravelly clay loam contain- 
ing a quantity of cobblestones is encountered. Much of this 
phase is also underlain by gravel beds. A number of small 
patches of silt loam are found, but these were too small to be 
mapped. In both phases a sprinkling of gravel and some bowl- 
ders are found upon the surface, especially on knolls, ridgesl, 
and around the edges of kettle holes. 

This type can be cultivated under a wide range of moisture 
conditions, and it is very easy to obtain a loose, mellow seed bed. 
Some difficulty is experienced in cultivating where the gravel 
is too close to the surface, or where bowlders interfere and the 
topography is too rough and broken. The gravelly nature of the 
subsoil makes this type somewhat unretentive of moisture, but 
in a normal season fair crops are raised, especially on the hea- 
vier phase. 
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Extent and distributmi. Miami gravelly sandy loam is 
found in practically all parts of the county oufc^ide of a narrow 
strip along the eastern side of the area. The heavier phase oc- 
curs in the northern half of the county, closely associated with 
Miami silt loam, and the lighter phase in the southern half, 
closely associated with the other types of the Miami series. The 
best developed areas arc found in the southern half and western 
part of the county. In the vicinity of Waukesha Beach and 
Lakeside Station occur numerous small areas occupying tops of 
hUla. 

Topographij and drainoge. Miami gravelly sandy loam 
has a rolling, hummocky topography. It occurs on the tops of 
hills and knolls, and as narrow ridges. Ketlle holes abotmd 
throughout this type. Dainage is rapid and thorough. From 
10 to 15 per cent, of the area is subject to erosion, though it is 
severe in only a few places. On steep hillsides cover crops 
should be grown as much as possible. The silty phase is more 
subject to erosion than the lighter phase. 

Origin. The type is derived from glacial debris, a large part 
of which consists of morainic material forming portions of the 
Kettle Moraine. 

Native vegetation. The original timber growth consisted of 
white and red oak, hickory, and other hardwoods. 

Agricvltural development.* Miami gravelly sandy loam 
is devoted to general farming. It is fairly well adapted to 
com, of which yields of 25 to 40 bushels per acre are secured. 
Oats and rye are the predominating small-grain crops. A large 
acreage is devoted to oats, yielding on the average 30 to 40 
bushels per acre. Rye averages 15 to 25 bushels per acre. Con- 
siderable quantities of corn are grown for ensilage, yielding 
8 to 12 tons per acre. Good drainage and the high Hme content 
make it a very favorable soil for clover and alfalfa. Clover is 
usually seeded with a nurse crop and, as a rule", alfalfa also. 
The former gives a yield of 1% to 2 tons per acre, and alfalfa 
3 to 4 tons per acre. A larger acreage of alfalfa was found 
upon Miami gravelly sandy loam than upon any of the other 
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soils of the county. On the more gravelly phases the crop, 
yields are less than those stated above. 

Up to the present time no commercial fertilizers have been 
used on this soil ; but where it is best developed, manure has 
■ been applied at the rate of 6 tons per acre about every four 
years. The rotation most commonly followed is com, oats, and 
rye for one year each, clover for two years, followed by one 
year of pasture. 

The following table gives the average results of mechanical 
analyses of the soil and subsoil of Miami gravelly sandy loamM. 



Methaniral n 


nalytU of Miami ffraretly 


san^y loam. 




netcrlDtiOD. 


Fine" 


smd. 


Medium 
sand. 


Fine 


^lind""! Silt. 


Clsy. 




O.fl 


11.5 
H.8 


18.4 
18.8 




P.rc.nL^r..n^ 






28 fi ' <i d 1.1 i 















MIAMI PINE SANDY LOAM 

Miami fine sandy loam consists of a brown fine sandy 
loam to light loam, 8 to 10 inches deep, underlain by a yellow-, 
amounts of fine gavel. The areas associated with the Kettle 
Moraine are light in texture, approaching a fine sand in places. 
Some areas of loamy fine sand were found, but these variations 
were not of sufficient importance to be separated. 

This type is very easy to cultivate and can be worked under 
a wide range of moisture conditions. The soil is deficient in 
organic matter and is slightly acid in places, as indicated by the 
litmus test and growth of sorrel. 

Miami fine sandy loam is of limited extent, occupying 
only a few square miles. The largest area lies 2i^ miles north- 
west of Mukwonago, while a few small patches are scattered 
about over the southern part of the county. 

The surface of the type is gently rolling to rolling, and on ac- 
count of this and the sandy nature of the soil, the natural drain- 
age conditions are good. Dry weather does not seem to injure 
crops on this soil as quickly as on some of the heavier types. 
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The material composing the soil is largely glacial debris from 
the ground moraine, though a few areas occur within the Kettle 
Moraine, 

The original timber growth consisted chiefly of bur and white 
oak, with a scattering of other hardwoods. At present hazel 
brush is quite abundant on uncleared areas. 

Jiiiami fine sandy loam* is devoted chiefly to general 
farming, though a small amount of trucking is also done. Corn 
is grown extensively. It yields from 25 to 40 bushels per acre. 
Bye gives fair returns, even under adverse conditions, yielding 
from 15 to 25 bushels per acre. Oats will average 30 bushels 
per acre- Clover and timothy do fairly well, averaging IV^ 
tons of hay per acre, though some difliculty is experienced in 
getting a good stand of clover. At present only a small amount 
of potatoes are grown, mainly for home use. They yield from 
75 to 125 bushels per acre. Barley does not do well, but winter 
wheat gives fair returns, yielding during the season of 1910 an 
average of 25 bushels per acre. This, however, is above the 
yield obtained in most .years. 

A rotation commonly followed is corn, oata, rye, clover, and 
pasture, through no definite system is practiced by the majority; 
of farmers. There is less dairying on this soil than on some of 
the other types in the county, and as a result it receives less 
manure. 

PI.AINFIEI.D PINE RANDY LOAM ^ 

The surface soil of Plainfield 'fine sandy loam consists of a 
yellowish or brownish fine sandy loam, 8 to 10 inches deep, un- 
derlain by a light-colored subsoil of the same texture. In 
places the material approaches a fine sand, but such variations 
were too inextensive to be indicated on the map- The surface 
soil is very low in organic matter and in a number of places 
slightly acid. 

Most of Plainfield fine sandy loam occurs in the western 
part of the area, the greater part west of the Kettle Moraine in 
Summit and Ottawa Townships. There is one small area near 
Chamberlain and two others north of Vernon. 



* For methods of Improvement for this type, see page 45. 
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In topography the surface is level to gently undulating, and 
the natural drainage is good. 

The original growth on this type consisted chiefly of oak, hick- 
ory, and a few other varieties. Practically all of the timber has 
been removed, and the type put under cultivation. 

The material composing the type consists of glacial debris 
which has been reworked by streams issuing from beneath the 
ice and deposited in the form of overwash plains. 

Plainiield fine sandy loam* is devoted largely to general 
farming, though some trucking is also carried on. The ordin- 
ary farm crops yield practically the same as on Miami fine 
sandy loam. In addition to these sorghum is sometimes grown, 
yielding about 50 gallons of simp per acre. An excellent qual- 
ity of potatoes can also be produced, but at present only a few 
are grown. In the vicinity of Dousman strawberries of fine 
quality are being grown. The ordinary gross returns from 
this crop average from $250 to $300 an acre. Often as much, 
as $500 an acre is obtained. Most of the berries are shipped 
to Milwaukee, where they bring the same prices as Michigan 
berries. 

Since this type is located in a section where there is but lit- 
tle dairying, it does not receive as much stable manure as some 
of the other soils. , ■ 

WAUKESHA ORAVEIjLT LOAM 

Waukesha , gravelly loam consists of a reddish-brown 
or black loam, 8 to 10 inches deep, resting upon a reddioh 
brown, sticky gravelly sandy loam. Enough elay is present in 
this material to make the particles cohere. At 22 inches a 
light-yellow sandy gravel, incbiding a quantity of large cob- 
blestones, is encountered. Stratified beds eontnin a quantity of 
limestone material. The dark color is due to the large ])er. 
centage of iron and organic matter present. On knolls the 
soil is very shallow and gravelly; in depressions and on small 
flats it is deeper, and the gravel not so close to the surface. 
Many small patches of this type, too small to map, were found 



♦ For methods of improvement for this type, see page 45. 
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in Waukesha loam areas, especially in the vicinity of North 
Prairie. 

As a whole, this soil is very easily tilled, except on the knolls, 
where the presence of gravel interferes with cultivation. The 
open and porous subsoil makes the type rather droughty. 

Waukesha gravelly loam is of limited extent oeeupying chiefly 
the upper terraces of the Eagle Prairie, northeast of Eagle. 

The surface of the type is gently rolling to rolling, and the 
natural drainage is excessive. Crops suflfer from drought dur- 
almoat every growing season. The more rolling portions could 
be classed as Carrington gravelly loam, if of sufficient extent. 

Waukesha gravelly loam is of glacial origin and consists of 
morainic material, some of which has been reworked and as- 
sorted by the action of water. 

The original timber growth consisted chiefly of bur and white 
oak. A portion of the type is still in timber. 

Waukesha gravelly loam is devoted to general farm crops. 
Com yields 15 to 35 bushels per acre, with an average of 20 
bushels per acre, with an average of 20 bushels. Rye and oats 
are the most important small-grain crops. Oats yield 25 to 35 
bushels, and rye 15 to 25 bushels per acre. In dry seasons diffi- 
culty is experienced in getting a good stand of clover, but in wet 
seasons a good catch is usually obtained. Clover yields IV2 tons, 
and when mixed with timothy, three-fourths ton to I14 ton,s per 
acre. Manure has been used liberally on this type but no com- 
mercial fertilizer. The general rotation practiced is as follows: 
Corn, oats, rye, clover, followed by one year pasture, after which 
the land is plowed again for com. As a rule the land receives 
an application of manure before planted to corn. 

METHODS OP IMPROVEMENT FOR MIAMI GRAVELLY SANDY LOAM, 

MIAMI FINE SANDY LOAM, PLAINFIELD FINE SANDY LOAM, AND 

WAUKESHA GRAVELLY LOAM 

While differing in topography, these soils are quite similar 
in chemical composition and in most conditions which affect 
fertility. They show a fair amount of total prosphorus, which 
averages approximately 1,000 pounds in the surface 8 inches 
of an acre, though Waukesha gravelly loam runs considerably* 
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above this average, and Plaiiifield fine sandy loam somewhat 
below it- Their total content of potassium is moderate, vary- 
ing from 25,000 to 35,000 pounds to the acre. Their content of 
nitrogen, however, is rather low, especially in Plainfield fine 
sandy loam, which has approximately 1,300 pounda per acre. 
Miami fine sandy ioam and Miami gravelly sandy loam have 
about 2,000 pounds per acre 8 inches. Waukesha gravelly loam 
runs much higher, averaging nearly 4,900 pounds. 

The total organic matter is found in about the same ratio. It 
is evident, therefore, that all of these soils, with the exception 
of Waukesha gravelly Ibam, stand in marked need of the 
addition of organic matter. Not only is this essential for a 
good supply of nitrogen and to increase the water-holding ca- 
pacity of these soils, but its decomposition is necessary to ren- 
der available the mineral elements phosphorus and potassium. 

Even in Waukesha gravelly loam much of the organic 
matter, especially of fields which have been cropped for a nuju- 
ber of years without barnyard manure or green manure, is of 
such inert character, that it is of relatively little value in caus- 
ing the decomposition of the mineral bases of the soil. 

The lime content of these soils was originally high, the coarser 
particles being made up of limestone. The surface soils have], 
however, been to a considerable extent leached, so that they are 
usually acid, even though the subsoil frequently contains the 
larger part of its original supply of limestone. Each farmer 
should, therefore,, test for acidity on his own fields, to deter- 
mine the need of lime, especially for the growth of clover and 
alfalfa. 

To increase the organic matter and improve the waterholding 
capacity, green manuring crops may be used to supplement the 
stable manure. Where an acid condition exists in the surface, 
ground limestone should be applied. On the steeper slopes the 
surface should be kept covered with a growing crop as much 
of the time as possible, or permanent pastures may he established 
in such places. Intertilled crops should not be grown on the 
steep slopes, 

Miami gravully sandy loam is well adapted to alfalfa, 
especially the heavy phase, and this crop should be grown more 
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extensively. It not only supplies a large quantity of highly 
nutritious feed, but it probably produces a larger quantity of or- 
ganic matter and nitrogen for the farm as a whole, than could be 
produced on an equal acreage of any of the other soil types 
in this region. On the fine sandy loam types the trucking in- 
dustry could well be developed to a much greater extent, as 
these soils are well suited to early truck crops and located con- 
veniently for shipping and marketing. 
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CHAPTER V. 
GROUP OF SAND SOILS 

UrAMI SAND^ 

Miami sand consists of a yellowisli to brownisli-gray, medium 
to fine sand 6 to 8 inches deep, underlain by a loose, incoherent 
yellow sand of the same texture. The soil is very low iu or- 
ganic matter. Bceause of its loose, open structure, it is easy 
to cultivate and can be worked under almost all moisture Con- 
ditions. When the surface is not covered by a crop, the sand 
is sometimes blown by the wind, though not to any marked 
extent. 

Areas of Miami sand are confined to the southwest part 
of the county, where they are associated with the Kettle Mo- 
raine. The type is of small extent and not liighly improved- 

The surface is gently rolling to rolling, which, with the loose, 
open character of the soil and subsoil, makes the drainage too 
thorough, the crops suffering from drought, except when the 
rainfall is unusually well distributed. 

The type is of glacial origin and consists partly of morainie 
material. 

Bur oak, red oak, and white oak, of rather scrubby growth, 
were the original timber growth. At present hazel brush cov- 
ers a part of the type. 

The greater part of it is under cultivation, the chief crops 
being corn, oats, rye, and clover. When the rainfall is well dis- 
tributed, fair yields are obtained. But there is usually a dry 
period of considerable length during each season, and all crops 
on this soil suffer. The land is not highly developed. t 

* The soil here described as Miami sand contalna no llmeatone Id 
soil or subBoll and in the future such Boil will be classed as Coloma 

t For methods of improvement for Miami sand, see page 60. 
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PLAINFIELD SAND 



Plainfield sand consists of a brown, medium to fine sand, 
extending to a depth of 6 to 8 inches, underlain by loose, inco- 
herent, yellow to reddish-brown sand of medium texture. In 
the areas associated with the large marsh west of Eagle, the 
soil, contains considerable organic matter, which gives the 
loamy character. In some of these areas the deep subsoil 
grades into a sticky sand. Such spots approach a sandy loam, 
but on account of their limited extent they were not mapped 
separately. 

On account of the loose, open structure of Plainfield sand 
it is easy to cultivate and can be worked under a wide range of 
moisture conditions. According to the litmus test, the soil is 
usually more or less acid. This condition was further indicated 
by a growth of sorrel. 

Plainfield sand is confined chiefly to the southwestern 
part of the county west of the Kettle Moraine, though there 
are a few patches east of the moraine in the southern part of the 
survey. Much of the type consists of islands in the large 
marshes, and in places it forms a border along the swampy 
areas. 

The surface of the type is level, but owing to its sandy open 
nature the drainage is good. It does not suffer from drought 
as much as upland soils of same texture, as the water table is 
nearer the surface. 

Plainfield sand consists of glacial material, which has 
been largely reworked and deposited as outwash plains by gla- 
cial streams. 

The original timber growth consisted chiefly of scrubby bur, 
red, and white oak. Hazel brush is quite plentiful at the pres- 
ent time. 

Areas of Plainfield sand are devoted to general farming 
and trucking, and, as a rule, fair crops are produced. Com 
yields from 15 to 35 bushels per acre. The oat crop is not very 
satisfactory; only enough for feeding the work stock is pro- 
duced. From 20 to 25 bushels per acre is the usual yield. 
Quite a large acreage is given to rye, the average production 
being 20 bushels per acre. The growing of barley is not a suc- 
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cess, and the acreage is small. It is sometimes difficult to get 
a stand of elover, especially in dry seasons, unless the soil 
has been carefully farmed- A small amount of sorghum is 
grown for making sirup. Cuciirabera and potatoes are grown 
with success, as are also melons and strawberries. 

METHODS FOR IMPROVEMENT OP MIAMI SAND AND PLAINFIELD SAND 

As is generally true with sandy soils, these two types are low 
in their total content of all the essential elements. The total 
amount of phosphorus in the surface 8 iuehes per -acre is be- 
tween 500 and 600 pounds; of potassium between 20,000 and 
25,000, and of nitrogen approximately 1,300. There is practi- 
cally no lime carbonate in the soil to a depth of 3 feet, except 
that which is in the form of coarse sand and gravel, and hence 
of relatively little influence in preventing the development of 
acidity in the soil. It is evident, therefore, that the mainte- 
nance of any considerable degree of fertility in these two types 
of soil will require the use of methods for increasing the nitro- 
gen and organic matter by applying stable manure, peat, or by 
the growth of legumes, or green manuring. For the growth 
of these legumes, as for other crops, available plant food con- 
taining both phosphorus and potassium must be used. By neu- 
tralizing the acidity with ground limestone, and by the use of 
moderate amounts of fertilizers containing phosphorus and po- 
tassium, good crops of legumes such as elover or the annual le- 
gumes— eowpeas, soybeans, and yellow lupines — may be grown 
so as to greatly increase the organic matter. When ji good sup- 
ply of active organic matter has thus been developed, the need 
for application of potash fertilizer will largely disappear, 
though the need of some phosphate will continue unless the sys- 
tem of farming is such as to return practically all of the phos- 
phorus containing substances to the soil. Since this is not prac- 
ticable in the growing of truck crops to which these lands are 
especially adapted, their most profitable use will be in connec- 
tion with the use of phosphate fertilizers as well as the growing 
of legumes. Potatoes, strawberries, cucumbers, melons, toma- 
toes, and the like, could well be grown on these soils to a much 
greater extent than they are at present. 
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CHAPTER VI. 
GROUP OF POORLY DRAINED SOILS 

CLYDE SILTY CLAY LOAM, 

Description. Clyde silty clay loam conBists of a dark- 
brown or black silty clay loam, 6 to 10 inches deep, underlain 
by a drab or bluish clay to a depth of 24 inches, where a bluish 
or sometimes mottled, plastic, silty clay is encountered. The 
mottled subsoil is very impervious and puttylike and contains 
iron stains and some calcareous material. Along streams and 
small depressions the soil is from 10 to 12 inches deep, lighter 
in texture, aud usually modified by some coarse sand and 
gravel in the lower subsoil, A high percentage of organic 
matter gives this soil its characteristic dark color. When the 
amount of organic matter was sufficiently large and the min- 
eral matter low, the material was mapped as peat. According 
to the litmus test, Clyde silty clay loam is neutral. 

Extent and distribution. The chief occurrence of this type is 
in the eastern tier of townships. Numerous other areas are 
found around Muskego, Big Bend, Elm Grove, Brookfield, and 
Menomonee Palls. Besides these there are other areas distrib- 
uted throughout the county- Many patches too small to map 
occur in the Miami clay loam, silt loam, and loam types. The 
heavier phase of this soil is closely associated with Miami 
clay loam. 

Topography and drainage. Clyde silty clay loam occupies 
level areas. The drainage is poor. Variations are due largely 
to the different degrees of drainage possessed by this soil. In 
the better drained areas, and also where there has been a large 
accumulation of organic matter, the soil becomes loamy and 
very friable, while in the poorly drained areas the surface soil 
has the appearance of a clay. A single open ditch extending 
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across an area with tiles leading into it at intervals of 4 rods 
would in nearly all eases give adequate drainage. The size 
of ditch should vary with the size of the area to be drained, 
amount of upland draining into the basin, and the fall. Nar- 
row strips along streams, subject to overflow, will be rather dif- 
ficult and expensive to reclaim. 

Origin. This soil has been derived from glacial material oc- 
cupying old lake beds, the lowland along streams, and small de- 
.preasions. In such places a large quantity of organic matter 
has accumulated and become mixed with the mineral constitu- 
ents of the soil. 

Native vegetation. The original timber growth consisted 
chiefly of elm with a few oaks and some willows in the wettest 
places. Much of the type is still in timber. 

Agricvltural dcvelopmcni.* TTp to the present time very few 
areas of Clyde silty clay loam have been reclaimed. Part of 
the tract immediately north of New Berlin, and a few small 
patches around Muskego Lake have been put under cultiva- 
tion. A tile factory about 2 miles north of Denoon has made 
it very easy to obtain tile for that district. Where the type 
is not drained, some of it is used for hay and pasture. When 
Clyde silty clay loam is drained, it becomes very loamy 
and mellow under cultivation. It can not be worked under as 
wide a range of moisture conditions as Clyde loam, but it 
is not very difficult to handle. If cultivated too met, the soil is 
apt to puddle, and large clods, which are difficult to pulverize, 
ae sometimes formed. Checks and cracks an inch in width are 
commonly found, but by proper cultivation these can be pre- 
vented in fields occupied by intertilled crops. This type has 
never been known to suffer from drought. During dry sea- 
sons crops do well on undrained land. In wet seasons condi- 
tions are not favorable for the growth of crops, except where 
artificial drainage has been established. 

On the drained areas of Clyde silty clay loam, general 
farming and some trucking are carried on. The soil is well 
adapted to com, and most of the rwlaimed land is devoted to 

•For methocls of improvement for this type see page 55. 
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this crop. It gives an average yield of 40 bushels per acre, 
with a masimum yield of 70 bushels. Oats do fairly well, but, 
as a rule, lodge before ripening. Heavy crops of potatoes are 
obtained, yields of 300 bushels per acre being common- The 
average is about 150 bushels per acre. As on Clyde loam, 
the tubers are inferior in quality, often being too large and 
hollow. Most of the crop is eoasumed at home, Some are 
marketed in Milwaukee. This type is well adapted to the wild 
grasses and, when drained, to timothy and redtop. The 
grasses ordinarily yield 1^^ to 2V^ tons of hay per acre. 

In the vicinity of Menomonee Falls, a few small, drained 
areas are devoted to the cultivation of sugar beets. Beets grow 
luxuriantly on this type, yielding from 15 to 18 tons per acre. 
The sugar content is lower than in case of beets grown on 
Miami clay loam, but the tonnage is enough greater to make the 
gross receipts somewhat higher. 

In the vicinity of Elm Grove cabbage and cauliflower are 
grown on a few drained tracts. Cabbage yields 10 to 18 tons 
per acre, and the average returns from cauliflower are $150 to 
$180 an acre. 

In Racine County, in the vicinity of Racine, this type has 
become a great trucking soil. Cabbage produces 10 to 15 tons 
per acre,, onions 400 to 700 bushels, and potatoes 150 to 250 
bushel-s per acre. No commercial fertilizers have been used, and 
manure has been applied only sparingly. 

CLYDE LOAM, 

Description. The surface soil of Clyde loam consists of 
a dark-brown to black loam, 10 to 14 inches deep. This is un- 
derlain by a drab-colored clay loam, which grades into a yel- 
lowish or bluish clay at 24 to 30 inches. In the subsoil seams 
of sand 3 to 4 inches in thickness are very common- The sub- 
soil is mottled and usually streaked with iron stains. It also 
contains some calcareous material, and gravel is frequently en- 
countered in the third foot. A high percentage of organic mat- 
ter gives the soil a dark color and makes it very loamy and 
mellow. In the area east of Mukwonago, the surface soil eon- 
tains a quantity of medium sand and approaches a sandy loam 
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in texture. The areas northwest of Eagle and south of Dous- 
mau, also, belong to this phase. The subsoil is a mottled, sticky, 
clayey sand. Another phase is found closely associated with 
Miami silt loam, usually occupying narrow draws and de- 
pressions. It is a dark brown or black loam, approaching a 
silt loam in texture, 10 to 14 inches and sometimes 18 inches 
deep. The subsoil consists ■ of a mottled, yellowish-blue elay 
rather impervious to water. Clyde loam is often the gra- 
dation type between Peat and upland soils. Such areas oc- 
cur as bands, and in some instances these were so narrow that it 
was not found practicable to map them. 

When reclaimed, this type is very easy to handle, and can be 
cultivated under a rather wide range of moisture conditions. 
On the heavier phases some checking and cracking occurs, but 
not enough materially to affect the supply of soil moisture. On 
such land cultivation should be avoided when the soil is moist. 

Clyde loam occurs chiefly in the townships of Mukwon- 
Bgo, Vernon, Waukesha, Genesee, Pewaukee. Other small 
tracts occur throughout the county. 

This type occupies a level topography and is poorly drained. 
Clyde loam can be readily reclaimed by ditching and til- 
ing, as suggested for the drainage of the silty clay loam type. 
Since the subsoil is not so impervious as that of the other type, 
sufficient drainage may be secured by placing the tile draim 
6 rods apart. 

Areas of Clyde loam occur along streams, in glacial lake 
beds, and in depressions. It has originated from reworked 
glacial till in which large amounts of organic matter have ac- 
cumulated. 

The original timber growth consisted chiefly of elm, soft 
maple, willows, etc. Some timber still remains on the type, 
and but little has been put under the plow. 

Agriculturiil development. At the present very little of Clyde 
loam has been reclaimed, though most of it is used for pastur- 
age and hay. When drained it is adapted to trucking and 
fairly well suited to general farming. No trucking is carried 
on at present, but this industry should be developed on tracts 
conveniently located. Corn does well, and most of the re- 
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claimed areas are devoted to its cultivation, giving ordinary 
yields of 35 to 60 bushels per acre. Very little oats or rye was 
seen. These crops grow luxuriantly, but often lodge before 
the grain is mature. Heavy yields of potatoes have been ob- 
tained, ranging from 12ft to 150 bushels, with a maximum of 
250 bushels per acre. Potatoes grown on Clyde loam are 
inferior in quality, usually larger than the market demands, 
and consequently bring a price below the standard market 
quotations. Wild grasses and bluejoint do well on this type. 
When thoroughly drained, timothy can be grown aueeeasfully. 
The grasses yield V/, to 2 tons of hay per acre. 

Stable manure is the only fertilizer used on Clyde loam. 



Since these soils are formed along the border line between 
upland light colored soils and peaty and muck marsh soils, 
they are intermediate in chemical composition between these 
two extremes. Moreover, their position is such that they have 
received a considerable deposition of fine silt from the higher 
land with its larger content of plant food. These soils have 
in the surface 8 inches approximately 2000 pounds of phos- 
phorus per acre; from 30,000 to 40,000 pounds of potassium; 
and approximately 10,000 pounds of nitrogen. Since they are 
surrounded by highland, the subsoils of which are rich in 
ground limestone which is being continuously dissolved and 
carried to the lower lands by percolating waters, they are as a 
rule not acid, and in fact usually contain considerable quanti- 
ties of lime carbonate. 

In spite of their large content of both phosphorus and po- 
tassium, it is not infrequently true that these -soils show low 
availability of these elements, especially of potassium. This 
is probably due to the inert condition of much of the organic 
matter which protects the earthy part of the soil. Where 
thoroughly good artificial drainage has been developed and 
nevertheless poor crops secured, this result will usually be 
found to be due to lack of available potassium and in some 
cases also of phosphorus. A direct experiment should be 
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made in these eases with potassium and phosphate ferilizere, 
as suggested in he bulletins of the Experimeut Station.' 

The most important question in the improvement and man- 
agement of these soils is one of drainage. Practically all areas 
are in need of drainage, and tile drains will be found most 
practical in the majority of eases. When properly drained 
and well managed, very satisfactory yields can be secured. 
Cabbage, onions, and sugar beets are some special crops which 
can be successfully raised on these soils, aside from the general 
farm crops, such as timothy, alsike, clover, and corn. Stable 
manure should not be applied to these soils as the nitrogen is 
not needed. The mineral elements, where needed, may be sup- 
plied in the form of commercial fertilizers, as indicated above. 

CLYDE SANDY LOAM. ' 

Description. Clyde sandy loam consists of a dark-brown 
to black sandy loam, 8 to 10 inches deep, resting upon a 
brownish-yellow sand or sandy elay. Near Vernon Station the 
type has a mottled, silty elay subsoil at a depth of 3 feet. West 
of Mukwonago a mueky phase is found. The soil here con- 
sists of a black mucky sand 6 to 8 inches deep, resting on a 
mottled-yellow sand. At 30 inches a grayish sand is encount- 
ered. 

The loose loamy ^araeter of the soil makes it easy to han- 
dle. Its sandy subsoil makes it somewhat droughty during 
long periods of dry weather. This is especially true of the 
areas lying adjacent to lowlands which have been thoroughly 
drained. 

Extent and distribution. Clyde sandy loam occurs chiefly in 
the southern half of the county in small scattered areas, the 
largest of which are found east of Sayleaville, in the vicinity of 
A'eruon, and west of Mukwonago, Besides there are other occur- 
rences of small extent distributed over the southern part of the 
survey. 

1 For more information write to Wisconsin Experiment Station for 
bulletins on drainage and fertilization of low, poorly drained tracts 
ol land. 

For special InformEktlon on drainage, see Bulletin No. 229 of the 
WisconBln Experiment Station. 
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Topography and drainage. This type occupies a position in- 
termediate between Peat and the upland soils ; it has a flat to 
gently undulating topography, and the drainage is fairly good, 
except on the mucky phase, where the water level is too close to 
the surface. On the more undulating land the physical char- 
acter of the soil insures good drainage, whereas on the level 
tracts ditching and tiling will have to be resorted to in order 
to make the land tillable. In most cases the large areas of Peat 
will have to be drained, before the miicky phase of this type 
can be reclaimed. 

Origin. Clyde sandy loam is derived from sandy material de- 
posited in ancient lakes, and, as it has been subjected to a 
swampy condition for a long period, large amounts of organic 
matter have accumulated and become incorporated in the soil. 
Native vegetation. The chief native growth on this type con- 
sisted of hardwoods on the higher portions of the type, and wil- 
lows, grasses, etc, on the mucky phase. 

Agricultural development. At present it is mostly devoted 
to general farm crops. Com yields 30 to 50 bushels per acre. 
Bye and oats give fair yields, but since so little of the type 
has been reclaimed, very little can be said concerning crop 
yields. The better drained land receives a dressing of ma- 
nure occasionally, but no commercial fertilizers are used. 

Method of improvement. This type of soil, on account of its 
sandy nature, contains relatively lower amounts of phosphorus 
and potassium than do the heavier Clyde soils, the total phos- 
phorus averaging about 1,000 pounds per acre in the upper 8 
inches, and the total potassium about 30,000 pounds. The 
total nitrogen is approximately 6,000 pounds. Soils of this 
class are quite variable in their content of lime. Their coarser 
texture permits the leaching of this substance much more, 
rapidly than occurs in the heavier Clyde soils, and small areas 
are frequently found in which a slight degree of acidity has 
developed, though for the most part soils of this type are not 
acid. Their improvement will usually require only the use 
of commercial fertilizers containing phosphorus and potassium, 
since in practically all cases there is sufficient nitrogen, and all 
stable manure should be applied to the upland soils unless 
there is sufficient manure to use on this soil as well as on the 
upland portion of the farm. Tile drains or ditches should be o|c 
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installed wherever drainage is deficient. When drained and 
properly fertilized, profitable crops can be secured with little 
difficulty on portions of the type at present unimproved. 

The following table gives the average results of mechanical 
analyses of the soil and subsoil of Clyde sandy loam. 



Mechanical nnatyaea of Clyde sandy Icat 
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CHAPTER VII 



(With Inchcded Areas of Mvck) 

Description. A lat-ge number of Peat itmrshes ranging in 
size from a few acres to several square miles in extent are 
scattered throughout the county. These form a characteristic 
feature of this portion of the State. The material composing 
such areas consists of vegetable matter in varying stages of 
decomposition, to which has been added, in some instances, 
varying amounts of mineral matter by the wasli from the ad- 
joining higher lands. Peat refers to the decaying vegetable 
matter in varying stages of decomposition. It may be raw 
and fibrous, or well decomposed, but should contain only a 
small percentage of mineral matter. When there is consid- 
erable mineral matter present, the material is Muck. In' the 
soil survey, when the mineral matter content was found to 
be too high for Muck, and sufficient to impart to the material 
.a loamy or clayey characteristic, it was cla-ssed with the Clyde 
series. On the soil map one color was used for showing the 
location of highly organic soils, whether Peat or Muck, as it 
was not practicable to make a separation. 

In small marshes, and in narrow strips along streams, there 
is usually considerably more mineral matter, and the Muek is 
from 1 to 4 feet deep, while in the large marshes the material 
is true Peat, and from 5 to 15 feet deep. In some localities 
the surface is quite thoroughly decomposed while the under- 
lying material is fibrous. Throughout most of the area, a 
bluish or mottled, stiff, plastic clay is found beneath the 
marshes, except in the western part of the county in the vi- 
cinity of sandy and sandy loam areas, where a sand or sandy 
clay is encountered. Marl deposits are found under some of 
the marshes. 
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Extent and distribution. Large and small marshy areas are 
scattered throughout the county and associated with prac- 
tically all of the soil types. Many of the small patches were 
too small to be indicated on the soil map. The largest area 
occurs in the southwestern part of the county, extending 
north from a point 3 miles west of Eagle for nearly 10 miles. 
Some portions of this tract are raw Peat, but much of it is 
practically decomposed. The material varies In depth from 2 
to 8 feet, and is underlain by sand or sandy clay, except in 
sections S and 4, Eagle Township, where a marl bed over 50 
feet thick is found. A factory has been established on the 
edge of the marsh to develop this deposit. Other small oc- 
currences of marl are found throughout this large marsh. 
The fall is considerable, and practically all of this tract eould 
be drained. No effort has been made to reclaim the whole 
area, though a project for draining a portion has been under- 
taken. The second area in size begins 1 mile north of Muk- 
wonago and extends north for about 6 miles along the Fox 
river. It has a width of 1% miles at one point. The material 
consists of a mucky Peat extending to a depth of 5 to 15 feet, 
underlain by a blue clay. It would be practically impossible 
to drain this tract, as the Pox river is sluggish and the fall 
slight. If the dams which obstruct the river in Racine 
comity ever are removed, this marsh may also be reclaimed. 
Other marshes of over 2 square miles in extent occur in Me- 
nominee, Brookfield, and Muskego townships, while smaller 
patches are found in all parts of the survey. 

Topography and drainage. The topography of all these areas 
of course is flat, and the natural drainage poor. During the 
spring and in wet seasons, water stands over much of the sur- 
face. Only a very small proportion of the marshes have been 
reclaimed, though nearly all of these tracts eould be success- 
fully drained, and several projects are now being developed. 
As land values advance, the interest taken in these marshes 
becomes keener, and the time will doubtless come when the 
reclaimed Peat will be fully used. 

Native vegetation. The natural growth on the marshes con^ 
aists of wild grasses, willows, and tamarack. Many of the 
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marshes are entirely open, supporting, only a growth of wild 
grass, and during dry seasons taking on the appearance of 
prairies. Others have a growth of tamarack in the center of 
the swamp, with wild grass and willows around the margin, 
while a few are entirely covered with tamaracks. It is prob- 
able that, where the tamaracks exist, the swamps are older than 
those upon which only wild grasses occur. 

Agricultural development. During the dry seasons nearly all 
of the marsh grass is cut for hay, but if the ground is sat- 
urated with water, it will not support the weight of a team. 
Many of the marshes are divided into small tracts and owned 
by farmers in the vicinity, who depend upon the marsh for 
hay when the usual supply from the upland fails, or is short. 

A few reclaimed tracts were seen where corn, timothy, and 
cabbage were being grown successfully. 

METHODS OF IMPROVEMENT* 

Peat h^ been largely formed by the accumulation of 
vegetable matter, particularly sphagnum moss and certain 
sedges and grasses. It is very low in earthy* matter, running 
from 80 to 95 per cent, of organic matter. The amount of 
the mineral elements is consequently low, the total weight of 
phosphorus being approximately 600 pounds per acre to a 
depth of 8 inches, and of potassium, 700 pounds. It will be 
seen, on comparison of these statements with those made on 
the composition of such soils as Miami clay and silt loams, 
that the total amount of potassium, in particular, is extremely 
small, the amount in Peat being often less than 2 per eeut, 
of that found in the upland silt and clay loam soils. While 
the total amount is small, a large proportion of it is available 
to plants, especially if the surface has been burnt over, and 
the supply may be sufficient for from 1 to 3 crops. It is to be 
expected, therefore, that profitable cropping is possible over a 
long period of years, only by the use of some form of potas- 
sium fertilizer, either barnyard manure, word ashes, or the 
usual commercial fertilizers containing this element. The 
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total supply of phosphorus is rather low, though the differefiefe 
between the amounts present in Peat and upland soila is very- 
much less than in the case of potassium. In view of the 
enormous quantity of nitrogen contained in these soils, the 
average amount of which is over 15,000 pounds per acre 8 
inches, it is unnecessary to use stable manure, the most valu- 
able element of which is the nitrogen, so that, on farms in- 
cluding both Peat or Muck laud and upland soils, the stable 
manure should be used on the upland, and commercial fertiliz- 
ers containing phosphorus and potash, if needed, on the lower 
land, unless, indeed, there is sufficient manure for the entire 
farm, which is rarely the case. These marsh soils are rarely 
acid on account of the percolation of lime-containing water 
from higher lands, though occasionally patches of acid Peat 
are fund on the larger marshes. This acidity, however, is not 
80 detrimental in the case of marsh lands as in the case of 
sand and clay soils, since the chief objection to acidity is that 
it interferes with the growth of those legumes, such as clover 
and alfalfa, which are needed on the higher lands to secure 
nitrogen, but whjch are not needed on the marsh soils for this 
purpose, and to the growth of which, indeed, the marsh soils 
are not physically so well adapted. 

In the improvement of Peat the question of drainage* 
is the first step to be considered. Both open ditches and tile 
drains can he utilized in reclaiming the marshy tracts. The 
major portion of the Peat areas in Waukesha county can be 
profitably drained and improved. When properly handled 
the Peat will produce profitable crops of corn, alsike clover, 
timothy, and a number of other general farm crops, as well as 
special crops such as peppermint, celery, etc. 
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CHAPTER VIII. 

MISCELLANEOUS SOILS. 

HMMI GRAVEL.* 

The surface soil of Miami gravel consists of a dark-gray 
to dark-brown sandy loam 6 to 8 inches deep, carrying high 
percentages of gravel, cobblestones, and bowlders on the sur- 
face, and mixed with the finer soil material. The underlying 
material consists of a heterogeneous mixture of sand, gravel, 
and bowlders, composed chiefly of limestone. Most of the 
gravel is water-worn to some extent, and in a few cuts the 
material shows stratification. The surface soil in the north- 
ern part of the county contains a higher percentage of silt 
than that found in the southern part. 

The Miami gravel is confined almost entirely to the western 
half of the county and is closely associated with the Kettle 
Moraine. 

The type occurs as well-rounded hills and knolls, and as 
small, narrow, choppy ridges. Kettle holes from 50 to 100 
feet deep are abundant. On the tops of hills, knolls, and 
ridges, the soil has been removed, leaving large bodies of 
gravel and stone exposed, while in the depressions a good cov- 
. ering of soil is found. The soil is very droughty. 

Miami gravel is of glacial origin and consists entirely of mor- 
ainic material. 

The original timber consisted chiefly of scrubby oak. But 
little of the type has been cleared. 

The nature of the material and the topographic position 
render Miami gravel practically non-agricultural. The land is 
used largely for pasture, and in the early summer supports a 
good growth of June grass, but later this fails on account of 
n^ 

•iln the future soil of this character wUl be classed as Roman gravel. 
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drought. Most of Miami gravel should be left in wood-lots, and 
where it has been cleared it would doubtless be advisable to re- 
forest the land. 



The type Meadow includes narrow strips of low-lying land 
along streams, whore the soil is subject to overflow and quite 
variable in texture, so that it can not be classified with any of 
the other established types. Where found along the Menominee 
River, in the eastern part of the county, the soil consists chiefly. 
of a dark-brown clay loam, underlain by a heavy, compact, 
yellowish-brown clay, more or less mottled. A lighter phase 
occurs along the Fox river, north of Waukesha, and along the 
streams northeast of Merton, south of Mukwonago Lake, and 
north of Eagle Lake. It consists of a dark-brown to blaek 
loam, 8 to 16 inches deep, underlain by a heterogeneous mix- 
ture of mottled clay, sand, and gravel. In the latter phase 
the soil contains a high percentage of organic matter. Shells 
and iron stains are very common in the subsoil. The type is 
subject to overflow, and drainage would be difficult and ex- 
pensive. Meadow makes good pasture and hay land. The 
native growth consists of wild grasses, reeds, and willows. 
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CHAPTER IX. 
GENERAL AGRICULTURE OF WAUKESHA COUNTY 

The early history of agriculture in Waukesha County dates 
back to 1834, when the first settlement was made on the pres- 
ent site of the city of Waukesha. The Indians who inhabited 
this region had scratched the soil and grown some corn prior 
to this time, but their efforts are scarcely worthy of considera- 
tion. 

The raising of grain early became the leading industry, and 
for about 15 years, winter wheat was grown. What spring 
wheat was sown, at first did not yield satisfactorily, except on 
the "openings" and prairies where the winter wheat killed 
out. Spring wheat came gradually into favor, however, and 
for a period of about 25 years, or up to 1880, it was grown 
almost exclusively. About this time, owing to small yields 
from continued cropping on the same fields, drought, the 
chinch bug, weevil, and the decline in prices, the acreage of 
spring wheat was greatly re<lueed, and winter wheat was again 
tried. Up to 1878 and 1880 the raising of wheat gradually 
increased. In 1880 there were 42,038 acres in the area, which 
gave a yield of 711^830 bushels. Since that time there has 
been a rapid falling off in the wheat production, and in 1910 
there were only 1,177 acres in this crop, which produced 
22,706 bushels. The amount grown at present is still smaller, 
and jjnly a few fields were seen in each community throughout 
the county. 

The growing of hops was at one time an important industry 
in the area. Up to 1860 only a few were grown, but by 1867 
and 1868, the "hop fever" had reached its height. Nearly 
'every farmer went into the business, and some on quite an 
extensive scale. The hop louse in the East and the increased 
demand of brewers made hops a very profitable crop. In 1857 
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the price was from 40 to 50 cents a pound, and in many cases 
a single crop paid for the land and all improvements. So 
many went into hop raising, that overproduction resulted. In 
1869 the price was 10 to 15 cents a pound, while hops of poor 
quality brought only 3 cents a pound. The prices went even 
lower than this. The hop louse also invaded the region, and 
this, in connection with low prices, aided in bringing failure 
upon many farmers. By 1880 hop growing was almost en- 
tirely abandoned. 

During the decline of the hop industry, the production of 
barley Rradually increased. In 1890 the crop of the county 
from 32,880 acres amounted to 1,174,100 bushels, an average 
of 37 bushels per acre. By 1910 the acreage had fallen to 
11,811, and at present there is only about one-fourth as much 
grown as (here was 25 years ago. 

While wheat was grown more extensively than any other 
grain in the early history of the county, it was not grown to 
the exclusion of other crops, and as early as 1839 the yield of 
corn in what is now Waukesha County amounted to 23,063 
bushels, that of oats 18,202 bushels, buckwheat 29,008 bushels, 
and potatoes 36,634 bushels. 

The early methods of farming were crude and wasteful. 
Fields were poorly cultivated ; often planted to the same crop, 
year after year. No thought was given to the fjuestion of 
maintaining or improving the productiveness of the soil, and 
as a result the yields decreased. When the reduction in yields 
and the cause thereof became apparent, the system was gradu- 
ally improved, until at the present time a large number of 
farmers follow a system of crop rotation, exercise consider- 
able eare in the selection of seed, return large amounts of 
organic matter to the soil in the form of barnyard manure or 
green crops, and the most up-to-date farmers are constantly 
on the lookout for methods by which conditions may be still 
further improved. 

About the time of the failure of the hop industry (1879) the 
growth of the factory system of butter and cheese making 
began, and the type of agriculture now practiced throughout 
the area consists chiefly of dairying in conjunction with gen- 
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eral farmine and stock raising. Dairjnng is the most impor- 
tant branch of fanning in Waukesha county, and the magni- 
tude of this industry can be appreciated when it is known that 
in 1905 the production of milk was 115,184,390 pounds, having 
a value of $1,211,216. A large proportion of this was made 
into butter, some into cheese, and a large amount was shipped 
to Milwaukee and some to Chicago. The state census of 1905 
states that at that time there were, within the area, 35 cream- 
eries and 5 cheese factories, which received 52,803,337 pounds 
of milk that year. 

In 1910 there were 7 cheese factories and 27 creameries. 
Prom 1905 to 1910 the yearly output of cheese from the county 
nearly doubled, but during the same time there was a marked 
decrease in the amount of butter produced. The reason for 
this decrease is that, although the number of milch cows in- 
creased considerably, the amount of whole milk shipped to 
Chicago and Milwaukee has increased in still greater propor- 
tion. Then, too, some who formerly sent milk to a creamery 
are now patronizing cheese faetories.- 

The ceusus of 1905 states that at that time there were 27,648 
milch cows in the county. In 1910 there were 31,983. While 
the greater proportion of the dairy herds are grade stock, there 
are many pure-bred herds, and the number of these is increas- 
ing gradually. Where the object is the production of a large 
quantity without regard to the butter-fat content, pure-bred 
or grade Ilolsteins are the most desirable, and those who ship 
to the regular trade in Milwaukee, or to cheese factories, usu- 
ally prefer this breed. Mauy of those who patronize a cream- 
ery or ship the milk to consumers, who wish a rich, well-col- 
ored-product, prefer the Guernsey or Jersey; the latter, how- 
ever, are not held in very high favor in this region, and there 
are comparatively few in the county. 

There are more Ilolsteins in the county than pure breds of 
any other class. They are noted especially for the quantity 
of milk they produce. Their calves are large, and, if desired 
for veal, they will bring in more money than calves of smaller 
breeds. The Guernsey has in recent years come into great 
favor, and there are a number of excellent pure bi-ed herds in 
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the county. There are several dairies in the area which pro- 
duce certified milk. This is shipped to Milwaukee and Chi- 
cago. 

Conditions in the county are very favorahle for dairying, 
the average farmer keeping from 10 to 15 milch cows, though 
there are many farms making a specialty of dairying and keep- 
ing a much larger number of cows. Milwaukee and Chicago 
furnish good markets for the dairy products. The silo is in 
very common use, the number increasing rapidly. Stave silos 
are the most common, though brick, stone, and cement are 
sometimes used in their construction. 

Hog raising is carried "on in conjunction with dairying, and 
the present high prices of pork are stimulating a greater de- 
velopment of the industry. The chief breeds are the Chester 
White, Poland China; Berkshire, and Duroe Jersey, though a 
large proportion of the stock is of mixed blood. 

Comparatively few beef cattle are raised, though a few head 
are fed on a number of farms each winter. There are some 
pure-bred herds representing practically all the leading beef, 
dairy, and dual-purpose breeds, but most of the stock placed 
on the market is sold for breeding purposes. The raising of 
sheep is confined largely to the rougher portions of the area 
mapped as Miami gravel and Miami gravelly sandy loam, 
though smalt flocks are found in nearly all parts of the county. 
The rough areas are better adapted to grazing than to any- 
thing else, and as there is usually a good supply of water avail- 
able, this class of land is well adapted to sheep raising. There 
are several breeders of pure-bred sheep within the area who 
have attained a wide reputation. 

Many farmers raise one or two eolts each year, thus supply- 
ing their own work stock and occasionally having a team to 
sell. One of the leading horse farms in the country, having an 
international reputation and doing copsiderable importing 
each year, is located in the county near Oeonomowoe, The 
management extends the use of pure-bred sires to the people 
of the vicinity for a nominal sum, in order that the stock of the 
locality may be improved. Another horse farm is located at 
Menomonee Falls. 
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The principal farm crops now grown in this region are, in 
the order of acreage, hay, oats, corn, barley, rye, peas, wheat, 
potatoes, buckwheat, sugar beets, and truck crops. The hay 
consists of clover, timothy, marsh grass, alfalfa, and an oeea'- 
sional cutting of oats and peas. Brookfield, Qeneaee, and New 
Berlin Townships lead in the production of hay. Seeding may 
be done with wheat, oats, or rye. On account of an acid con- 
dition in some soils it is sometimes diSicult to get a stand of 
clover. When the usual hay crop fails or is short, a field of 
oats and peas may be depended upon to furnish- a good sub- 
stitute. 

The growing of alfalfa in this region has passed from the ex- 
perimental stage. It has been demonstrated by many farmers 
that it can be grown successfully, and the acreage is gradually 
increasing. Three cuttings, and sometimes four, can be obtained 
each year, the total yield ranging from 3 to 5 tons per acre. 
Alfalfa contains a high percentage of protein, has a feeding 
value nearly equal to wheat bran, and is especially valuable 
on the dairy farm. For its production the soil should be well 
drained, riehly manured, limed, and in good physical condi- 
tion. Inoculation is advisable, though not always necessary, 
especially where sweet clover grows. A very satisfactory 
method of inoculation is to sow about S pounds of alfalfa seed 
per acre in with clover, and when that field is later sown to 
alfalfa, it will be thoroughly inoculated. Soil from an old al- 
falfa field may be used, and this is doubtless the quickest and 
surest way to inoculate the soil. Alfalfa may be seeded in the 
spring with oats and peas as a nurse crop, and these cut for 
hay, or it may be sown without a nurse crop in August. Both 
methods have given satisfactory results in the county. Twenty 
pounds of seed per acre is considered sufficient to insure a 
good stand. 

Oats are grown more extensively than any other grain, 
though the acreage now devoted to the crop is not so great as 
it was 10 years ago. The average yield for the entire county 
is over 40 bushels per acre. Oats form the chief grain ration 
for horses, some is ground and mixed with other feeds for 
cattle; and varying amounts are sold. While Pewaukee, Ocon- 
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omowoc, and Genesee Townships lead in the production of 
oats, this crop is grown extensively in all parts of the area. 

Corn is the most important crop grown, and its cash value 
frequently exceeds that of oats. As the dairy industry de- 
velops the acreage of corn gradually increases. Large amounts 
are cut for ensilage when in the glazed stage. Considerable 
corn is husked and fed to hogs, while some is ground and 
forms a part of the grain ration of the dairy cows and fatten- 
ing steers. .Ordiuary early yellow dent is the variety most 
- largely grown, as it is always certain to mature in this latitude. 
White No. 7 and Yellow No. 8 have given good results, though 
the white requires a longer season, and there is some danger 
of frost damaging this variety. The townships of Vernon, 
Mukwonago, aud Ocoaomowoe exceed in the production of 
corn, though it is grown extensively in all parts of the survey. 

The growing of barley is gradually decreasing, though it is 
still an important factor in the agriculture of the county. From 
1900 to 1905 the acreage was more than half that of corn. A 
large percentage of the crop is sold, though considerable is 
fed on the farms. More barley is raised in Lisbon, Oconomo- 
woe, Menomonee, and Merton Townships than elsewhere. 

Rye is grown to a limited extent and is confined chiefly to 
the lighter soils of the area. A small amount is fed, some is 
ground and used in making bread, and the remainder is sold, 
Ottawa, Mukwonago, Summit, and Vernon Townships produce 
the most rye. 

As stated before, only a very small amount of wheat is now 
grown in the area, and on account of the high price of land and 
the extensive development of the dairy industry, it is not at all 
probable that the acreage will ever be increased. 

In Mukwonago Township and in a few other parts of the area, 
a small amount of buckwheat is annually produced. 

Within the last few years the growing of peas for canning 
has developed quite extensively in the vicinity of Waukesha and 
north along the Soo Line. The canning factory is located at 
Waukesha, and thrashing stations are scattered about through 
the pea-growing section. The crop is planted at intervals so 
that the peas will be ready to harvest at different times during 
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the summer. It is necessary to eut the vines when the peas 
have reached a certain stage of development. If left a few days, 
they deteriorate rapidly. But few fanners raise more than 10 
acres. The vines are cut with a mowing marhine and hauled to 
the thrasher at once. There they are graded and run through 
the machine, which breaks the pods and separates the peas. 
The peas which are sweet and tender, and in the best possible 
condition, bring the highest price. Thirty dollars per acre net 
is considered a good average return from this crop, though as 
high as $80 net has been secured under the most f avorable_ con- 
ditions. Frequently the crop is a complete failure and will not 
pay for the labor expended. Farmers report better crops after 
land has grown peas for a season or two. As soon as the vines 
are out, some of the fanners plow the land, and the same field 
is plowed again Jn the fall. This extra cultivation may account 
in part for the increase in subsequent yields. 

Beans have never been grown to any extent, and only small 
patches were seen during the progress of the soil survey. 

The growing of potatoes has never been developed on an ex- 
tensive commercial scale. Every farmer plants a few acres 
and sells the surplus. It would seem that early potatoes could 
be profitably grown on a commercial scale, especially on the 
loam and sandy soils. Milwaukee proyides a good market for 
this crop, as well as for other truck crops. 

In the northeastern part of the country sugar beets are grown, 
and nearly every farmer in that section has from 2 to 10 acres 
in this crop. Beets grown on Miami clay ' loam produce a . 
heavier growth and higher t«8t than those grown on the silt 
loam. On well-drained areas of Clyde silty clay loam, the ton- 
nage and net returns arc greater than on any of the upland 
soils, though the test ia usually about 2 per cent lower. The 
average yield of beets is 12 tons per acre, and the average test 
16 per cent sugar. Besides stable manure, commercial fertiliz- 
ers are sometimes used. A special brand put up by one of the 
packing plants, together with refuse lime, is used. The sugar 
factory is located at Menomonee Falls and receives beets from 
various parts of the State. 

The trucking industry has not been extensively developed at 
^&iZi^ any point in the county, though small patches of strawberries. 
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tomatoee, onions, c pi cry, melons, cabbage, and the like, are 
grown in various parts of the survey. In the southern and 
southeastern parts of the area a number of farmers grow con- 
siderable sweet com. In the vicinity of New Berlin cabbage 
and cauliflower are raised quite extensively. There is a pickle 
factory at Eagle and one at Duplainville, and cucumbers are 
grown in the vicinity of these places. Two hundred dollars is 
the maximum amount received from an acre. More straw- 
berries are grown in the vicinity of Dousman than elsewhere. 
The fruit-growing industry is not developed on a commercial 
scale, except at a few places where small commercial apple or- 
chards have been planted, though on most of the farms there is 
a small apple orchard and occasionally a few peach, pear, 
cherry, and plum trees, and some small fruits. During favor- 
able seasons a small amount of fruit is sold from many farms, 
but ordinarily the most of it is required for home use. The 
climatic conditions in this part of the state are not generally 
considered so favorable for fruit growing as in sections which 
receive the modifying influence of large bodies of water. 

The type of agriculture practiced at the present time in Wau- 
kesha County, and the crops which are being grown as well 
adapted to the- soils and the general conditions prevailing 
throughout this region. . Considerable land has been improved 
and its productiveness increased by tile drains. In several 
places marsh land has been, or is being, reclaimed by open 
ditches. There is considerable variation as to crop rotation, 
as is seen from the discussions on the various oil types, but the 
rotation most common consists of corn, barley, oats, or only one 
of the last two — hay one or two years, and pasture one year. 
Grass seeding is sometimes done with the oats or barley, though 
when wheat or rye follow oats, as is sometimes the ease, it is 
customary to seed with one of these crops. 

As a rule the farm buildings are substantial, well painted, 
and kept in good repair, and while there are always some un- 
kempt places, a large number of comfortable farm homes, with 
neatly kept lawns, we 11- cultivated fields, and good fences are 
evidences of thrift and prosperity to be seen throughout the 
county. 
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The labor problem is one which causes some concern, and it 
frequently determines the type of farming to be followed. The 
usual wage for eight months is $25 to $35 a month, with board. 
There is an industrial school at Waukesha, and on being re- 
leased or paroled, employment is found for some of the boys on 
farms. Their wage di^pends upon their ability and previous 
experience, ranging upward from $16 a month. It is especially 
difficult to get competent help on the dairy farms. 

The average size of farms is. gradually decreasing, and, as 
given in the census of H)10, was 94.6 acres. As the average size 
decreases, the methods followed become more intensive, and 
greater returns per acre are received. 

Many of the small towns and villages in the area are made up 
largely of retired farmers. The census of 1900 states that 73.2 
per cent of the farms are operated by the owners. By 1910 
this had increased to 78.3 per cent. The share system prevails 
in renting. When the tenant furnishes everything, one-third 
of the crop is given as rent. When the landowner furnishes 
stock, tools, and seed, the crops are equally divided. The can- 
ning factory at Waukesha sometimes rents land on which to 
grow peas and pays $5 an acre for it. Comparatively little cash 
renting is done. In one case a tract of 120 acres, half under 
cultivation and the remainder about equally divided between 
woodlot, rough pasture land, and marsh, from which hay could 
be cut, rents for $350 a year. 

The value of farm lands in the county depends upon the 
character of the soil, topography, location, and improvements. 
The lowest in value consists of Miami gravel, Miami gravelly 
sandy loam, and unreclaimed marshes, prices for which range 
from $10 to $50 an acre. On the Miami clay loam, silt loam, 
and loam types, which are highly developed, land values range 
from $75 to $150 an acre. 

While the agriculture of the area is highly developed and in 
a prosperous condition, there are, nevertheless, some changes 
and additions which might be made advantageously. A few 
general suggestions are given here, but the more specific rec- 
ommendations are given under the separate soil ty^es to which 
they refer. Since the area surveyed is favorably located Iq 
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regard to markets, well supplied with railroads, and admirably 
adapted to dairying, it is recommended that this already im- 
portant industry be still further developed. Catering to spe- 
cial classes of trade in milk production is proving profitable. 
Sanitary methods of handling the milk and in caring for stock 
should be followed more generally. 

The number of silos should be increased, and the acreage de- 
votpd to corn, for ensilage extended. Alfalfa is an excellent 
feed for dairy cows, and,- as it can be successfully grown here, 
its production should be greatly extended. Where the soils 
are found to be acid, a more liberal use of lime is recommended. 
This may be applied directly to the cultivated fields or may 
first be sprinkled in the stables to improve their sanitary condi- 
tion and reach the land when the manure is applied, thus serv- 
ing a double purpose. Whenever it is possible to do so, man- 
ure should be spread upon the fields as rapidly as made. When 
this can not be done it should be stored in a shed to prevent 
loss. 

While this region is not generally considered as adapted to 
commercial fruit growing, it is suggested that more attention 
be given to putting out small orchards for home use. On every 
farm there sliould be a few trees of the different kinds of fruit, 
so there would always be enough for home consumption. There 
are a large number of good orchard sites throughout the county, 
and it would seem that apples and cherries might well be grown 
on a commercial. The growing of raspberries, blackberries, 
currents, strawberries, etc., could profitably be" extended. The 
nearness to Milwaukee should be considered not only as pro- 
viding a ready market, but also as being a point from which 
labor could be readily secured for handling these crops. 

On many of the soils trucking could bo profitably developed. 
This industry could be extended, especially on the lighter types, 
which are not so well adapted to general farming and dairying. 
Strawberries, melons, cucumbers, tomatoes, and a few other 
truck crops are being successfully grown on small acreages on 
the light soils, and cabbage does well on Clyde loam and 
siity clay loam. Where a water supply is convenient, small 
irrigation systems could bo established and water applied to 
these special crops during the dry months. 
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The marshes, of which there are many, should be reclaimed, 
thus adding thousands of acres of valuable land to the re- 
sources of the county. This matter should be given careful 
attention by the land owners, because when improved these 
areas will produce very profitable yields. 
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CHAPTER X. 

CLIMATE.' 

"Among the factors -which influence the agriculture of a 
Btate none is more important than climate. The class of crops 
which can be grown is largely determined by the length of the 
growing season, and the amount and distribution of the rain- 
fall." Any one of these factors may determine the type of 
farming which can be followed to best advantage. 

"The distribution of rainfall over Wisconsin is remarkably 
uniform, the average yearly precipitation having a range of 
from 28 to 34 inches, while the mean for the state as a whole is- 
31 inches. This is a slightly heavier rainfall than is received 
by eastern England, northern Prance, most of Germany, 
Sweden, and the Dundee Valley. As compared with other 
portions of this country, Wisconsin has a total rainfall equal- 
ing that of central Oklahoma and Kansas, northern Iowa, Mich- 
igan, Northwestern New York, or the Puget Sound Basin of 
Washington. But owing to its northerly location, the lessened 
evaporation probably makes the precipitation as effective aa 
that of Arkansas, Illinois, or Virginia." 

The local distribution of rainfall varies, however, from year 
to year, some sections receiving more rain one year, and other 
sections more in other years. The variation is caused largely 
by the movement of cyclonic storms. The average rainfall for 
the entire state during the driest year was 21.4 inches, and for 
the wettest year 37 inches. 

"Of equal importance, in agriculture, to the total rainfall, is 
its seasonal distribution, and in this respect Wisconsin is un- 

1 Thle chapter has been taken largely from Wisconsin Bulletin 223 
on The Climate of Wisconsin and Its Relation to Agriculture. Thls- 
bulletin should be consulted if more information la desired coDcemins. 
climate. All quotations indicated are taken from this bulletin. 



:,o«gic 



CLIMATE. 77 

iiaually fortunate, since about half of the total rainfall comes in 
May, June, July, and August, and nearly 70% from April to 
September, inelusive, June has the heaviest rainfall, averag- 
ing i.l inches, while July averages 4 inches and May 3.9 Inches. 
The precipitation during the winter, on the other hand, is 
slight; December, January, and February each averaging from 
1 to 1.5 inches of rain and melted snow. The average rainfall 
for the state during winter is 3.9 inches, during spring 8.3 in- 
ches, during summer 11.4 inches and during autumn 7.4 inches. 
Most of the rainfall occurs just preceding and during the 
period of plant growth, thus being received by the crop at the 
most effective time. Wisconsin receives during the growing 
season, April to September, inclusive, an average of 21 inches 
of precipitation, which is as much rain as that received during 
the same months by eastern Texas, Illinois, Ohio, or eastern 
New York. The small winter precipitation in Wisconsin, 
mostly in the form of snow, on the other hand, causes virtually 
no leaching of fertility from the soil, or erosion." 

Another phase of rainfall distribution of great importance 
is its variation within a period of a few weeks. Frequently 
periods of drought and periods of unusually heavy rainfall oc- 
cur, continuing for one to four weeks and occasionally longer. 
Observations taken at Madison by the Weather Bureau over a 
period of 30 years from 1882 to 1911, inclusive, show that there 
are on the average three ten day periods during each growing 
season when the amount of rainfall is so slight that crops on a 
reasonably heavy soil (Miami silt loam) actually suffer from 
the lack of moisture. In Waukesha County the conditions are 
practically the same. 

The greater portion of Waukesha County lies within the 
^'The Eock River Basin", which is recognized as forming one of 
the eight climatic provinces in Wisconsin. The area surveyed 
lies on the east border of the Basin and is influenced to a slight 
■extent by Lake Michigan. "The Eock Eiver Basin has the 
longest growing season in the state, averaging about 170 days, 
■which is as long as that of central Illinois, longer than central 
Indiana or Ohio, and about equal to the valley of Virginia and 
central Maryland. The annual temperature curves also show 
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here a northward bend, and though the winters (20°) are 
cooler than along the lake, the Bpringa (45°) and the suumiers 
(70°) are warmer. Hence this section is the best com area in 
the state. The temperature of the Bock River basin in summer 
is similar to that of northern Illinois, Indiana, Ohio, and south- 
eastern Pennsylvania, while in winter it resembles southern 
Vermont, northern Iowa, or southern Montana. During seven 
summer days, on the average, the thermometer may go as high 
as 90°, and during five winter mornings fall to 10° below zero 
or lower. The average rainfall ranges from 31 inches at Madi- 
son, to 35 inches at Brodhead," 

The average snowfall is about 32 inches, and under normal 
conditions crops of winter wheat, rye, clover and alfalfa are 
well protected by a covering of snow. When the snowfall is 
light such crops are frequently damaged by freezing and thaw- 
ing. 

By reference to figures 6 and 7 it will be observed that the 
average date for the last killing frost in the spring is about 
May 1st, while the average date of the first killing frost in the 
fall is about October 10th. This gives an average growing 
season of about 162 days for Waukesha County. Prom the 
data given on these two figures the length of the growing sea- 
son in any part of the state may be readily determined. 

The prevailing winds during winter are from the west and 
north, and during summer from the west to southwest. This 
region is seldom visited by storms of a destructive nature, 
though high winds are quite common during March. The cli- 
mate is healthful, and especially delightful during the summer 
months. The water supply is abundant and of very good qual- 
ity. On aecoimt of the mineral springs and the many beautiful 
lakes, large numbers of people are attracted to Waukesha 
County each year to spend the summer months. 
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SUMMARY 



Waukesha County lies in the southeastern part of Wisconsin 
and comprises an area of 560 square miles or 358,400 acpes. The 
surface varies from level to rough and hilly. 

The drainage is into Lake Michigan from the eastern side of 
the county, and into tributaries of the Mississippi from other 
portions. 

The first settlement was made in 1834, and the county was 
established in 1846. The early settlers were chiefly English, 
Germans, and Irish, coming from the Old World and from the 
older States. Waukesha, the county seat, is 20 miles from 
Milwaukee, and 100 miles from Chicago. 

The county is well supplied with steam, electric, and wagon 
roada, and all parts of the survey are provided with telephone 
and rural free-delivery service. 

The soils of Waukesha County hav« all been derived from 
the mantle of glacial drift which covers the surface of the en- 
tire region to a depth varying from a few feet to over 300 
feet. Twenty types, including Peat {with included areas of 
Muck) and Meadow, were mapped. 

The Miami series, covering over half the county, consists of 
the light-colored glacial material. Seven types were found 
belonging to this series. These soils are fair to good general 
farming soils. 

The Plainfield series consists of the light-colored soils of the 
outwash plains and filled-in valleys, and is represented in the 
present survey by four types. The silt loam and loam are good 
general farming soils. The fine sandy loam and sand are not 
extensive types. 

The Waukesha series includes the dark-colored soils of the 
out-wash plains, and is represented here by the loam and 
gravelly loam type. It is largely prairie, level to undulating. 
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and a good general farming soil, tliough somewiiat droughty. 
Waukesha gravelly loam is of limited extent, occupying chiefly 
terraces bordering the Eagle Prairie. 

Two Carrington soils, the loam and clay loam, are found. 
The Carrington clay loam is an extensive tjfpe and a good soil 
in !Racine County, but occupies only one small tract in the 
southeastern part of Waukesha County. 

Soils of the Clyde series occupy old lake beds. They contain 
a high percentage of organic matter. Three types are repre- 
sented in this survey; the silty clay loam, loam, and sandy 
loam. The soils need drainage. When reclaimed they are 
very productive. 

Peat {with included areas of Muck) occupies the numerous 
marshy and swampy areas throughout the county. Pew areas 
have been drained, though most of them could he reclaimed and 
made highly productive. 

Meadow consists of low-lying strips of land adjacent to 
streams and subject to frequent overflow. Crops on such areas 
are uncertain. 

The type of agriculture followed consists chiefly of general 
farming in eonjuction with dairying. About one-half of the 
milk produced goes to the creameries and cheese factories. 
Large quantities are shipped to Milwaukee and Chicago. 

Numbers of hogs Sre raised on the dairy farms, and many 
farms make a specialty of raising pure-bred cattle, horses, 
sheep, or swine. 

Hay {clover and timothy), oats, corn, barley, rye, and peas 
are the principal crops. The growing of alfalfa has just 
emerged from the experimental stage. It does well on a va- 
riety of soils. Much of the com is grown for ensilage. Peas 
are grown for the canning factory at Waukesha, and sugar 
beets for the sugar factory at Menomonee Falls. Some truck 
crops are produced. 

The mean annual precipitation is 31.9 inches. There ia an 
average growing season of 162 days. 
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KEEP THE MAP 



The Experiment Station will publish bulletins from time to 
time, dealing with the management of the different types map- 
ped, so that some way should be found by each person receiv- 
ing a copy of this report to keep the map permanently. If the 
map is folded in such a way as to have the part you are inter- 
rested in of aconvenient size, and then have a simple frame with 
glass made to hold it, it can be kept indefinitely. Since some 
of the colors fade after being exposed to strong light for a 
long time, it would be a good plan to have a protecting flap of 
dark cloth over the map when not in use. 
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INTRODUCTION 
//,*/<' . 

Before the greatest succesB in agriculture can be reached, it 
is iie<;essary that the farmer should liave a thorough knowledge 
of the soil upon his own farm, A soil may be well adapted to 
one crop, and poorly adapted to another, crop. Clover will 
produce a vigorous growth and profitable yields on the average 
loam soil which contains lime and is in a sweet condition; but 
on a sandy soil which is sour, or in an acid conditiou, clover will 
not make a satisfactory growth. We may say, therefore, that 
failure is certain to he invited when sueii important facts are 
disregarded, or overlooked. The degree of success which it is 
possible to win on any farm is in direct proportion to the prac- 
tical knowledge possessed by the farmer concerning the soil and 
its adaptation to crops. A thorough knowledge of the soil is 
as essential to the farmer as a knowledge of merchandise and 
business methods is to the merchant. 

The State of Wisconsin, working in cooperation with the 
United States Department of Agriculture, is making a careful 
study of soils and agricultural conditions throughout "Wiscon- 
sin, and is preparing soil maps and soil reports of all counties 
in the State. A soil map shows the location and extent of the 
dif^rent kinds of soil. Tracts of 10 acres and over are mapped, 
hut often areas of even smaller extent are shown. The soil map 
is prepared by trained men, who go over a county thoroughly, 
and examine the soil by making a sufficient number of borings 
to a depth of 36 inches to keep account of all variations. A re- 
port is also made, to accompany and explain the map, and this 
is based upon a careful study of the soils within the region sur- 
veyed, -and upon such other features as have a direct bearing 
npon the agriculture of the area. 

It is the object of this survey to make an inventory of the 
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soils of the State, and to be of practical help to farmers by lo- 
cating and describing the different soils, by determining their 
physical character and chemical composition, and by offering 
suggestions for their management, based upon the work of the 
Soil Survey within the area, covered in the report, and upon the 
results of field tests made by the Experiment Station, 

Soil fertility depends upon two factors: first, upon the physi- 
cal characteristics of the soil, such as water holding capacity, 
workability, etc., and second, upon the chemical composition of 
the material composing the soil. The chemical composition de- 
pends upon the mode of origin of the soil, and the source of 
material from which the soil is derived. 

Water holding capacity, and other physical properties of soil 
all depend chiefly upon texture, which refers to the size of the 
individual soil grains, or particles. A coarse sandy soil, for ex- 
ample, will not retain moisture so long as a loam soil, or clay 
loam, because the finer the soil grains, the greater will be the 
total soil-grain surface area to which moisture may adhere. 
Texture is determined in the field by rubbing the soil between 
the thumb and fingers, and with experience one soon becomes 
expert at judging the size of soil grains. This field judgment 
is verified in the laboratory hy a mechanical analysis, which is 
made by a simple method of separating soil grains into different 
groups, of which there are seven. These are known as clay, 
silt, very fine sand, fine sand, medium sand, coarse sand, and 
fine gravel. 

A chemical analysis is also made of the soil to determine the 
amounts of various essential plant-food elements which are pres- 
ent, A cliemica! analysis shows whether the soil contains a 
large store of plant food, or only a small quantity, and it indi- 
cates which kinds of plant food will probably be needed first. 
The amount of orgiinic matter in the soil is also determined, and 
tests are made to show conditions relative to soil acidity. 
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SOIL CLASSIFICATION. 

Soils are grouped according to texture into soil classes, a soil 
diss being raadfe up of soils having the same texture, though 
differing in other respects. A fine sand, for example, may be 
light colored and of alluvial origin, while ajiother fine sand may 
be dark in color and of residual origin, while a third fine sand 
may have been Mown into sand dumes by the wind, yet all of 
these soils would belong to the same class, because the greater 
proportion of the soil grains have the same size or texture. Thus 
we may have different kinds of clays, loams, sands, etc., and 
the class to which any soil will belong depends upon the size 
of the individual soil grains of which it is composed, and not 
upon its color, origin, topographic position, or agricultural value. 

SOIL CLASSES 

Soils Containing Less Than 20% Su.t ano Clay 
Coarae sand. — Over 26% fine gravel and coarse sand, and less than 60% 

of any ottier grade o( sand. 
Sand.^Over 25% fine gravel, coarse and medium sand, and less than 

50% fine sand. 
Fine sand. — Over 50% line sand, or less ttian 2G% fine gravel, coarse 

and medium sand. 
Very fine sand. — Over 50% very fine sand. 

Soils Containing Bbttween 20-60% of Sii.t and Clay 
Sandy loam.— Over 25% fine gravel, coarse and medium sand. 
Fine sandy loam. — Over 50% fine sand, or less than 25% fine gravel, 

coarse and medium sand. 
Sandy clay.— Leas than 20% silt. 

Soils CoNTAiMNa oves 50% of Six-t and Ci.at Togetiibb 
Loam. — Less than 20% clay, and less than 50% silt. 
Slit loam.— Less than 20% clay, and over 50% silt. 
Clay loam.— Between 20 and 30% clay, and less than 50% silt, 
Silty clay loam.— Between 20 and 30% clay, and over 50% silt. 
Clay.— Over 30% clay. 

Soils may be grouped in another way. Where soils are closely 
related through similar sources of the material from which de- 
rived, mode of origin, topographic position, etc., so that the 
different soils constitute merely a graduation in texture of 
otherwise uniform material, such a group is called a soU series. 
It corresponds to the family which is made up of different in- 
dividuals having the same parentage. The Miami series, for 
^samples, includes light colored, glacial material where the soils 
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have been derived largely from the underlying limestone, and 
the soils in the series range in texture from a clay loam to sand 
and gravel. The Plainfield series includes light colored soils in 
regions where no limestone is present, and where the material 
occurs as outwash plains or stream terraces. The soils in this 
series also have a wide range in texture. The name used for a 
soil series usually indicates the locality where that particular 
series was first recognized and mapped by the Soil Survey. 

By uniting the name of the soil class, whioh refers to texture. 
ivith the name of the soil series; which refers chiefly to origin, 
we get the soU type, which is the basis or unit of clarifying and 
mapping soils. A soU type, thus, is a soil which is uniform 
throughout its entire extent in texture, color, topographic posi- 
tion, and other physical properties, and having a distinct agri- 
cultural unity, that is, heing adapted to the same crops, and re- 
quiring the same treatment. It is also uniform in the source of 
material from whioh it is derived, and the mode of origin which, 
taken together, determine the chemical composition. Since the 
soil type is the unit in classifying and mapping soils, and the 
basis upon which experimental work should be conducted, every 
farmer should be familiar M'ith the soil types on his farm, and 
their leading characteristics. 
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SOIL SURVEY OF IOWA COUNTY, 
WISCONSIN. 



CIUPTKR I. 
GENERAL PESCRII'TION OF AREA. 

Iowa County is situated in the southwestern part of WiB- 
consin, in the second tier of counties north of the Illinois line. 
The "Wisconsin River forms its nortliern boundary, separating 
it from Sauk and Richland Counties, On the east are Dane 
and G^een Counties, on the south Lafayette Connty, and on 
the west Grant County. The county has an area of 482,560 
acres, or 754 square miles, and is nearly square, being 30 miles 
broad from east to west and approximately 25 miles from the 
river to its southern boundary. 

The topography is that of a deeply dissected peneplain, be- 
ing characterized by elevated undulating prairies and rougher, 
more nigged hill country. Military Ridge, which runs in a 
general way from east to west through the middle of the 
county as a broad, elevated ridge with mainl-y southward pro- 
jecting lobes, is a remnant of an original upland plain and 
divides the drainage of the country, sending it southward by 
tributaries of the Pecatonica River into Rock River and the 
Mississippi and northward into the AVisconsin River and thenco 
into the Mississippi. 

The main ridge widens out in the western part of the connty 
into a nearly level plain, which is some 10 miles wide along 
the western boundary. The stream valleys just south of the 
ridge are bounded by gentle slopes, which become somewhat 
steep as the valleys widen in the sonthemmost part of the 
county. To the north of the ridge the valley sides are much 
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more abrupt and the topography rapidly becomes quite 
rugged, culminating in the bluffs along the Wisconsin River. 
Rocky ledges and precipitous ravines and hollows are here 
common along the upper stream courses. 

The central ridge and projecting lobes tave an elevation of 
1,100 to 1,200 feet. The Wisconsin Valley bottom has an ele- 
vation of slightly over 700 feet, while stream beds in the ex- 
treme southern part of the county have an approximate eleva- 
tion of 900 feet. West Blue Mound, located on the ridge at 
the eastern edge of the county, is the highest point, both in 
the county and in this part of the State, and has an elevation 
of approximately 1,700 feet. 

The larger streams emptying into the Wfeeonsin Valley re- 
tain an elevation of 800 feet or less 8 miles back from the 
river, their greatest descent being accomplished in the first 4 
or 5 miles north of Military Ridge. 

The Wisconsin River, which forms the north boundary of 
the county, is the largest river within the State, and but for 
the sandy character of its bed and of the valley in general 
could be made navigable. Shifting sand bare and a shallow, 
ever-changing channel have so far discouraged all navigation 
within the county. The streams in tliis county which flow into 
the Wisconsin River are small creeks supplied mainly by 
springs on the north side of Military Ridge. These streams 
from west to east, successively, are Underwood, Otter, Sneed, 
Wyoming, Mill, and Blue Mound Creeks. Streams flowing 
south from the ridge are tributaries of the Pecatonica Rivir, 
which traverses part of tlie southern edge of the county. 

The Chicago, Milwaukee & St. Paul Railway line follows 
the river valley on the north edge of the county. Fifteen miles 
south, the Chicago & North Western Railway follows the prai- 
rie ridge from east to west through the county. A branch line 
of the Illinois Central Railroad traverses the county from its 
southwest corner to Dodgeville. The Mineral Point & North- 
ern Railway follows a branch of the Pecatonica River from 
Mineral Point north to Highland. These railroads furnish 
good transportation facilities for the county, 

The population of the county is 22,497, the foreign bom be- 

inc and. 
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lead miQiDg early attracted people to the county. Many of 
the first settlers were from the South; later many came from 
more eastern States, 

Dodgeville, the county seat, with a population of 2,200, and 
Mineral Point, in the southern part of the county, with 3,200 
are the most important towna. Cobb, Edmund, Rewey, and 
Eidgeway on the prairie, and Arena and Avoca in the Wiscon- 
sin Valley, are the more prosperous of the smaller towns. 

Excepting when snow is deep in winter, the prairie roads 
are good the year around. Roads on Knox silt loam are 
hard in dry weather, but become rather heavy in wet weather. 
On the aands they are often poor, but where surfaced with 
heavy material they are very satisfactory. 

SOILS. 

Iowa County is situated in the area which was not covered 
by ice during the glacial period. This region includes a large 
part of the southwestern part of the State and small portions 
of the three adjoining States. 

The soils of tliis county were chiefly formed by the weather- 
ing of the underlying rocks, which are for the most part lime- 
stones with thinner beds of sandstone. Over the higher parts 
of the county, however, there is found an extensive layer of 
fine silt loam, largely free from stony material and known to 
geologists as "loess." This loess was brought to this section 
and deposited by wind. Over the more level, prairie-like 
areas on the western portion of Military Ridge, there has been 
developed a dark loess-like soil high in organic matter, cover- 
ing the light colored loess which thus becomes the subsoil. 
This dark soil is called Marshall silt loam. On the slopes to- 
ward the north and south, however, this blanket of light col- 
ored loess becomes the surface soil, constituting Knox silt 
loam. Along the slopes of the highland this cover of loess be- 
■ comes mixed with residual material derived by weathering 
from the underlying limestones and sandstones, so that very 
generally it would be difficult to say whether the soil was more 
largely of loessial or residual origin. Along the beds of valleys 
are occasionally found patches of loess varying in extent 
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from a few acres to 2 or 3 square miles. This material was 
washed down from the upland and redeposited in the val- 
leys, and the large amount of oi^anie matter present gives 
this material a dark color. This is the region of "Wabash soils. 
"Where material has been washed down from the loessial up- 
lands and deposited as light colored terraces or as colluvial 
slopes, such soil has been classed in the Lintonia series. In ad- 
dition to the Marshall silt loam and Knox silt loam, there are 
soils of dark color similar to the Marshall, but lying on a sub- 
soil which is practically entirely residual material from under- 
lying limestones and contains no loess. This soil has been 
named Dodgeville silt loam. "Where the residual material from 
the sandstone rock develops sandy soils of sufficient extent, 
they have been mapped as the Boone series. The larger part 
of the terraces of the "Wisconsin Valley oonsist of sandy and 
gravelly soils, the material of which was brought down by the 
river itself, probably during the latter part of the glacial 
period, when large volumes of water were formed by the melt- 
ing ice. These light colored terrace soils are classed with the 
Plainfield series. There are also areas of Muck on these ter- 
races caused by the growth and decay of a rank vegetation in 
low places, chiefly at the mouth of tributary streams. There 
are also some small areas of Dunesand caused by the blowing 
of the loose sands. 

The following table gives the names and extent of the several 
types of soil. Their distribution is shown by means of colors 
in the accompanying map. 
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CHAPTEail. 
GROUP OP UPLAND SILT LOAM SOILS. 

KNOX SILT LOAM. 

Description. — The surface soU of Knox silt loam to an average 
depth of 10 to 12 inches consists of a light-brown or grayish 
friable ailt loam having a soft, floury feel. The amount of or- 
ganic matter in the soil is comparatively small, as is indicated 
by the light color. The subsoil consists of a light-brown or 
yellowish brown compact silt loam in which the clay content 
gradually inereasesi with depth until a silty clay loam ia 
reached at a depth of from 20 to 24 inches. This heavy mater- 
ial usually extends to the underlying roek which is covered to 
a depth of from ,1 to 20 or more feet. 

The depth of the surface soil is somewhat variable owing to 
the topographic position which this soil type occupies. On the 
steeper slopes the surface has been eroded to varying degrees, 
and frequently the heavy subsoil is exposed. Along the lower 
slopes the wash from the higher portions of the type has ac- 
cumulated so that the depth in such places ia greater than 
usual. Along the tops of some of the narrow ridges the soil 
is also shallow, and the plow frequently turns up the heavy 
subsoil. The texture of this type of soil is remarkably uniform. 

While this soil is quite compact, it is subject to severe erosion 
on the steeper slopes. Hard rains start ditches in cultivated 
fields which subsequently become so deep that the land is 
ruined for the production of cultivated crops. When the 
ditches are once started it is difficult to prevent their progress. 
Brush and straw are sometimes thrown into them to catch the 
soil as it crumbles away, and to retard further washing, but 
with only partial success. On the map the steep and rougher 
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parts of the type are indicated by cross-linnig over the eoloi* 
that indicates the main body of the type. 

Extent and distrtbvtion.- — Knox silt loam is far the most 
extensive type in the county, covering about 51.3 per cent of 
the area. It predominates on the uplands north of Military 
Ridge. South of the ridge it projects into the Dodgeville and 
Marshall silt loams along stream depressions, widening from 
such places into broad areas. Elevation does not seem to be 
a controlling factor in its development, for it is found on some 
hills and ridges equal in elevation to those of the prairie types. 
It is found about and west of Mineral Point and predominates 
in the southeastern part of the county. 

Topography and drainage. — The surface of the type is irregu- 
lar, varying from gently rolling to rolling, and is hilly and even 
broken in places. As a whole, it is the roughest type in the 
county with the exception of the Rough, stony land which is 
largely non-agricultural. The topography is more rough and 
broken in the northern than in the southern part of the county. 
A considerable portion of the t3'pe consists o£ ridges and steep 
slopes upon which erosion is an important factor. Owing to 
the uneven surfaee features, "the natural drainage is good; and 
it is not at all likely that tile drains will ever be needed ovei- 
any portion of the type. 

Origin. — The uniform character of this type and the buff 
color of the subsoil, together with other field characteristics, 
indicate that this soil is largely of loessial origin. The mater- 
ial is very much like loess in character, though its exact geolo- 
gical origin is not thoroughly understood, and it is quite prob- 
able that it is considerably modified at least by residual mater- 
ial derived from the consolidated rocks of the region. In some 
places where the loesslike covering is thin, and where the un- 
derlying rock is limestone,. it is very evident that the residual 
material from this formation has influenced the type to a lim- 
ited extent. In other places, however, the evidence is not so 
clear, and the pure loessial material appears to be many feet 
in depth. 



>A-n 



OOgIC 



TOl'OGHAI'HY . 

of soil I'overs over liulf .if liiwa t'oiinl 
dge ueai- LiullilJut'H, re|>rea.-iita tti..- tv|>k' 
nvine on rlglit aio pliarai^t.'rtstic of the 

. AND Nat. Hist. Sukiky. 



A cultivated crop may bo grown on the ridwe top, or gentle slope, as aliown on' 
e left, but on tbe steeper slopes the fleids sliouW be kept in grass as mut'li as 
■asible, aa Indicated lu center of view. Whure the elope Is very steep, as on 
e rlKht, timber should be left standlnK- 
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Native vegetation. — Originally the area o£ Knox silt loam was 
all timbered, and portion^ still have a growth of forest in which 
white, bur, and black oaks predominate. Maple, popliar, hick- 
ory, white birch, and basswood are also eommon speeies. Hazel 
brush ia abundant on many of the steep slopes. 

Agricultural development.— -Dairymg is the chief interest on 
this type of soil. Corn yields 30 to 60 bushels per acre, aver- 
aging 40 bushels. Where corn, or any tilled crop, is grown 
on the same land more than one year in succession, washing 
takes place even on comparatively gentle slopes. On some of 
the steeper slopes no cultivated crops are grown, and in places 
the native forest growth has been allowed to stand. Conse- 
quently, careful rotation and intelligent cultivation are neces- 
sary. Oats and barley yield 25 to 50 bushels per acre, averag- 
ing 30 bushels. Barley is regarded as a surer crop than oats. 
Wheat ia now but little grown, though yields of 10 to 20 bush- 
els can be secured. One to two tons of hay per acre is the ordi- 
nary return. Alfalfa has been tried in amall patches with 
aome success. Where the soil is deep and fairly productive, 
this crop should succeed. The pastures are in general excel- 
lent, biit on bare ridges, where the soil ia apt to be thin, they 
are likely to fail in drj- weather. 

Clovers are generally seeded with other grasses, and are also 
made use of in maintaining and increasing the productiveness 
of the land. Some farmers complain of poor stands of red 
clover and get better results with alsike. Medium red clover 
is, however, the most common and is more beneficial to the 
land than alsike. 

Farm manures are well utilized and usually applied with 
manure spreaders. No commercial fertilizers are used. Farm- 
ers, as a rule, are prosperous, fences and buildings are in good 
repair, and a large number of modern barns are being built. 
Silos can not be said to be in general use, though many farnis 
have them. Dairying has resulted in marked improvement in 
conditions on this type. 

Methods of improvement. — Chemical analysis of Knox silt 
loam shows , .o contain, on the average, about 900 pounds of 
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phosphorus in the surface 8 inches of an acre, about 35,000 
■pounds of potassium, and 2,700 pounds of nitrogen. These 
analyses are on soils taken from fields which have had the av- 
erage history of farms in Iowa county. The virgin soil of that 
section contains eonsiderably more phosphorus, but the years of 
cropping to small grains which occurred previous to the pres- 
ent decade have removed important quantities of that element. 
From now on it will be necessary for farmers on this tj'pe of 
soil to consider carefully the means of retaining and increas- 
ing the phosphorus content of their soils. The total potassium 
is sutScient to meet any demands, but its availability will de- 
pend upon the supply of actively decomposing organic matter; 
and the improvement of this type as a whole calls chiefly for 
the addition of green manuring crops in the system of rotation 
followed, unless, indeed, unusually large amounts of barnyard 
manure are available through intensive stock fanning. The 
underlying rocks of this entire region are chiefly limestone, 
and where fields are on the lower slopes of hills, they ai'e rarely 
acid, since lime is brought to them from the rocks lying under 
the higher portions of the hills. On the ridges, Jiowever, more 
or less acidity has developed, and each farmer should make the 
test for acidity • on each field, especially with reference to the 
growth of clover and alfalfa. Where an acid condition is 
found to exist, from 1,200 to 2,000 pounds of ground limestone 
per acre should be applied. 

The question of preventing erosion is one which should be 
■carefully considered by all farmers on Knox silt loan. It is a 
difficult matter to check erosion and repair the damage when 
once it has made considerable headway, but there are a nujn- 

■ Ab B Dumber of tlic aolla la Iowa County are in an add cooditlon end would 
be greatly benefited by the application of some form of lime, every farmer should 
know bow to test bis soil for acidity. Bulletin 230 o( tbe WlaooDain Experiment 
Station Ob "Soil Acidity and LImInt;" gives tbe followlne metbod wbicb can be 
readily applied." A very simple and reliable metbod to detect soil acidity la 
by tbe uHe of tbe blue litmua paper, wbicb can be secured of any good druggist, 
Tabe a bandful of molat eoU and form It Into a ball. Break tbe ball Into balres 
and place a piece of blue lltmaa paper In tbe center on one of tbe balvea, and 
cover over wltb ttie otber balf. After Q minutea break tbe ball, and If tbe 
paper la pink in apots or over tbe whole end, tbe soU is add." "Soil acidity la 
also usually Indicated by tbe growth oC certain weeds, Bucb aa abaep aorfel, 
horse-taU tusb, corn spuccy, and wood horse-tail." 
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ber of ways by which washing may be prevented, or at least 
reduced to the miDimum. i^gure 2, Plate I, shows an arrange- 
ment of fields which will tend to prevent erosion on the steep 
slopes. On the tops of ridges and on gentle slopes, cultivated 
crops may be grown in rotation with other crops in the nsual 
way; but when the slope becomes so steep that the bare ground 
would wash to any extent, fields should be used for hay or 
pasture as much of the time as practicable. Where the slope 
is so steep that modern farm maeliinery cannot be used, no cul- 
tivated crops should be grown, but the fields should be kept 
113 permanent pastures. If such slopes are in timber they 
should be allowed to remain so. In soiue instaiiees it would 
doubtless be advisable to reforwt some of the sleep slopes 
which have been cleared. 

"Where it is found necessary to cultivate steep land, the plow 
should follow the contour of the hill, and narrow strips of sod 
should alternate with the cultivated strips. In some places 
strips of sod may be left running with the slope at points where 
most of the run off water flows. Erosion at such places will 
thus be held in check while the remnimler of the field is being 
put into a grain crop and reseeded. 

The dairy industry eould well be developed to n higher tle- 
gree on this type. Jlore silos should be constructed, and more 
attention given to the growing of alfalfa. By supplementing 
the supply of stable manure wilh green maiiunng crops the 
supply of humus forming material in tlie soil will be enlarged, 
and its productivity increased. 

The following table gives the average results of mechanical 
analyses of the soil and the subsoil of ibis type: 
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MARSHALL SILT LOAM, 

DescriptioiiK. — Marshall silt loam is a dark- brown or, 
oecaMonally, black silt loam, from 8 to 12 inches in depth, rest- 
ing on a subsoil of compact silt loam of a light-orange, brown, 
or buff color, which gradually becomes somewhat lighter and 
the texture more compact with depth. Often the lower sub- 
soil, though silty, has a close, rather compact claylike struc- 
ture, and a layer of heavy, reddish-brown clay, containing ail- 
gular, cherty limestone fragments, lies next to the rock. Where 
this type of soil is relatively thin, the clay stratum over the 
roek is in places displaced by 1 or 2 inches of yellowish sandy 
material due to the locally granular, crumbly character of the 
underlying Galena limestone. The soil is free from stones, 
gravel, or coarse materials. It is generally friable, loose, and 
contains a relatively large proportion of organic matter. 

Extent and dislributipn. — This type is confined to the west- 
ern portion of the county. The boundary between it and 
Dodgeville silt loam, which is placed between Dodgeville and 
Edmund on Military Ridge, is a more or less arbitrary one, as 
the two types grade imperceptibly into each other, with no 
sharp line of demarcation. As indicated on the map, the Chi- 
cago & North Western Railway forms a fairly good boundary 
on the north of the type, except below Highland, An elevated 
ridge bearing this soil projects north from the main prairie 
area to Highland. Another level ridge extends southward 
along the western border of the county. Froin near Dodge- 
ville, westward, the prairie soil becomes deeper. The soil ma- 
terial ranges in depth from 3 to 4 feet near Dodgeville, to 15 
or 20 feet in depth west of Edmund. A depth of 30 feet is re- 
ported in many places in the western part of the county. 

Topography and drainage. — This type of soil occupies the 
upland prairie sections of the county, which consist of elevated 
ridges and level to gently rolling plains. None of the type 
in the county is found below an elevation of 1,000 feet above 
sea level. The surface is usually Undulating or gently rolling, 
though on the broader divides it may be nearly level. There 
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is good natural drainage, and there is little or no necessity for 
artificial drainage on any of the type. 

Origin. — Marshall silt loam in this area is derived from an 
intermixture of residual soil, from the underlying Gelena lime- 
stone, and transported silty material which is largely of loes- 
sial origin. Over the eastern portion of the type the loessial 
covering is thin, and the underlying residual material is often 
exposed in road cuts or on eroded slopes. To the west the cov- 
ering becomes deeper, and along the west county line, it has a 
depth of over 20 feet. 

Native vegetation. — This type emhraees a portion, of the 
prairie region of Iowa County and has never supported a for- 
est growth. The native vegetation consisted chiefly of prairie 
grasses, with only a very limited tree growth along the bor- 
ders of the prairie and adjoining stream courses. 

Agricullural development.* — Marshall silt loam is a good soil 
for general farming, and all portions of it are under cultiva- 
tion and highly improved. The raising and feeding of beef 
cattle is an important industry on this type and many of the 
farmers turn off a considerable number of fat steers every 
year. Dairying is not carried on as extensively as in other 
parts of the area on some other types, but it appears to be in- 
creasing in favor, and this industry, along with general farm- 
ing, forms the chief type of agriculture. While all of the 
general farm crops common to this region are successfully 
grown, it is probably better adapted to corn than to small 
grains. Corn is extensively grown and yields from 50 to 70 
bushels per acre. In some localities it has been grown con- 
tinuously for many years on the same fields, with no diminu- 
tion of yield, care being taken to manure the land each year. 
Oats and barley yield from 40 to 50 bushels, barley produc- 
ing a little better than oats. Hay is of good quality, yielding 
IV2 to 2 tons. "Wheat and rj-e are not extensively grown. 
Wheat, will yield 15 to 20 bushels per acre. A few years ago 
the chinch hug became so troublesome as greatly to discourage 
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wheat growing. Most of tlie wheat growii is sowu in the fall, 
though some spring varieties are grown. Hog and sheefi rais- 
ing are quite largely carried on. 

The following table gives the results of niceliaiiical analyses 
of samples of the soil and subsoil of this type; 

Mechiviical analyidt of MarilmU fill loam. 
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DoDUEVlLIiB SILT LOAM. 

Dcspripdoii. — The surface soil of Dodgeville silt loam is a 
dark-brown to nearly black silt loam ranging from 8 to 10 
inches in depth. "Where typically developed, it is generally 
friable, free from stones on the surface, and contains a con- 
siderable amount of organic matter. The subsoil is a compact 
silt loam of a light reddish brown or yellowish color, becom- 
ing more eompaet in structure with increase in depth. This 
type is often less than 3 feet deep, and in such cases the sub- 
soil next the rock often consists of a heavy, dense, reddish- 
brown clay, containing angular, chcrty limestone fragments. 
Again, this clay stratum may be nearly al)sent and immedi- 
ately over the rock there occurs an inch or two of material 
having the appearance of a yellowish sand, but which is really 
composed principally of sharp calcium-carbonate crystals, 
easily disintegrated. 

On the eastern edge of the comity this soil is rathei- sliallow, 
probably averaging less than ',i feet in depth, though in many 
places it is more than 3 feet deep. The areas east of Mineral 
Point will average rather more than 3 feet in depth. . Fre- 
quently on hills and on slopes near stream courses, the rock is 
either exposed or covered with a few inches of soil usually 



;.= b,L_nOO'^IC 



GROUP OF UPLAND SILT LOAM SOILS. 23 

mixed with cherty limestone frapinents. SoiitlioaHt. of Bariie- 
yeld, in the vicinity of Barber, the rock gathered from the 
fields is sufficient to build some fences. Although Dodge- 
ville silt loam resembles closely Marshall silt. loam, it is 
because of this shallowness, and apparent lack of transported 
material, or loess that the type is considered separately. 

Extent and distribution.— TYiis type of soil occupies the upland 
prairie sections of the eastern portion of the county, and con- 
sists of high plains and ridges. No area of the type is found 
below 1,000 feet elevation. It extends cast from Hodgeville 
across the county on what is known as Military Ridge. Its 
continuity, however, is broken at Ridgeway, where a strip of 
Knox pilt loam cuts through. It will be noticed from the 
map that the Chicago & North Western Railway forms a fairly 
good boundary for the type. A strip extends south from 
Dodgeville, and broadens out east of Mineral Point, where it 
continues southward into Lafayette County. 

Topography and drainage. — The surface is undulating to 
gently rolling, and rarely hilly, while some of the broader 
areas are nearly level. The type has good natural drainage, 
and there is little or no need for artificial drainage anywhere. 

Origin. — In origin Dodgeville silt loam is essentially a resid- 
ual Boil, derived chiefly from the decay of limestone. It is 
possible that there is incorporated with it a small amount of 
loess, which occurs chiefly as a thin covering over the residual 
material. The dark color of the surface soil indicates the pres- 
ence of organic matter — the accmnnlation from the decay of 
prairie grasses, wliich formed the chief original vegetation. 

Nativp. vrgetation. — This type embraces a portion of the 
prairie region of Iowa county and has never supported a for- 
est growth. The native vegetation consisted cliiefl.v of prairie 
grasses, with only a limited tree growth along the bordei-s of 
the prairie and adjacent to stream courses. 

Agricultural development. — The thinness and stony char- 
acter of portions of this type have effected the kind of farra- 
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ing adapted to and developed iu this part of the county. South 
and southwest of West Blue Mound the prairie type is 4 or 5 
miles wide north and south. Here the thinness of the soil 
has rendered it susceptible to drought, and corn and the cer- 
eals are not as sure or as profitable crops as tliey arc on the 
Marshall silt loam type. Much land is devoted to pasture, and 
dairying seems to be the type of farming best adapted to this 
part of the county. 

There has been great improvement in buildings and in gen- 
eral prosperity in this section since dairying was introduced. 
Creameries and cheese factories are much more numerous here 
than oji' the Marshall silt loam type in the western part of the 
county. American eheddar and some Swiss cheese are manu- 
factured. The product is shipped largely to Chicago, St. Louis, 
and other large centers. Many farmers make butter, which 
for the most part is consumed in the locality where it is pro- 
duced. Pew farmers ship cream or milk. Dairy herds consist 
of 15 to 40 cows. Corn is grown for fodder and silage purposes 
largely. Alfalfa has been sucees(pfully grown by some fanners 
and this crop will be more widely utilized in the future. Some 
difficulty has been experienced in securing a good growth of 
clover, owing to unfavorable weather conditions in winter and 
early spring. 

The following table gives the average results of mechanical 
analyses of samples of the soil and subsoil of this type : 
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Methods op improvement fob Marshall and dodoeville 
silt loams. 

The areas of these soils, while differing somewhat in topo- 
graphy, are quite similar in.ehemieal composition. Their an- 
alysis indicates between 1,300 and 1,400 pounds, of phosphorus, 
35,000 pounds of potassium, and 5,000 pounds of nitrogen in" 
the surface 8 inches per acre. Their relatively large amount 
of nitrogen is due to the larger aceumulation of organic mat- 
ter which has taken place in these soils, due to their being in . 
prairie rather than timber condition. It is probable that this 
organic matter has also tended to increase the phosphorus 
above that found in the Knox silt loam type. When first 
broken these soils showed a very high degree of fertility, and 
do s-till, except where poor systems of farming have caused the 
reduction of the active organic matter in the soil. In such 
cases even though the soil remains quite dark and has a good 
total supply of organic matter, this is in a resistant form in 
which it has been left by the oxidation of the more active vege- 
table matter. 

The improvement of these lands demands an increase of ac- 
tive organic matter through the use of green manuring crops, 
particularly legiimes, or large quantities of manure, as in the 
case of Knox silt loam. Owing to the fact that these soils, 
for the most part, occupy the higher areas of the ridge section 
of the county, they are less likely to receive lime in water 
percolating down from higher lands than in the case of the 
Knox soils ; and for this reason, as well as on account of their 
larger amount of organic matter, show more or less acidity. 
This, however, is quite variable, and it is Important that each 
farmer make the determination for acidity on each field. 
Where an acid condition ia found to exist, ground limestone 
should be applied atthe rate of from 1500 to 2000 pounds per 
acre. 

On both of these types the dairy industry eould well be de- 
veloped to a greater extent. The supply of stable manure 
thus provided should be supplemented by green manuring 
crops, chiefly legumes, so that the supply of humus forming 
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material and active organic matter may be increased, and the 
productivity of the soil increased. Alfalfa should be grown 
to a greater extent, and the silo should be in more common 
use. 

"While neither of these soils have as large a percentage of 
steep lands aa the areas of Knox silt loam, there are, neverthe- 
' less, some slopes on which erosion will take place unless the 
fields are properly handled. Wherever there is danger from 
erosion, the same means may be used for preventing washing 
as suggested for Knox, silt loamJ 
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CHAPTKR in. 
GROUP OF DARK COI,OI{EI) BOTTOM SOILS. 

WABASH SILT LOAM," 

Descripii&n. — Tlie surface soil of this type, a Jepth of from 
14 to 18 inches, consists of a brown to nearly blaek loam, 
which becomes quite silty in jilaces. It is underlain to a depth 
of 36 inches or more by a blaeli silty loam. Hoth soil and sub- 
soil are subject to considerable variation, and there are no 
uniform areas of any eon.si<lerable size. In places tliis typo 
of soil contains a large amount of organic matter and is 
muely; while in other places sand, gravel, and stones from 
the steep slopes adjoining have been washed down and have be- 
come mixed with the soil. 

Extent and distribulioti.'^Vf d,ha,sh. silt loam is found as nar- 
row strips of low land along most of the stream courses 
throughout the upland portion of the county. It varies in 
width from a few rods to nearly one-half mile. It has a total 
area in the county of 36,288 acres. 

Topography and dramagc. — The surface of this type is low 
and flat, usually having a gentle slope toward the stream along 
which it occurs. The type is subject to overflow, and the nat- 
ural drainage is poor. Over the higher portions, some crops 
can be successfully grown, though there is always the possibil- 
ity of losing a part or all of the crop as a result of liigli water. 

Origin. — The material forming this type has been washed 
down from the higher land adjoining, carried varying dis- 
tances by the streams and flood waters, and again deposited. 
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The loess-like material and also the weathered sandstone and 
limestone have contributed to the formation of the type. 

Native vegetation. — ;the original growth consisted cheifly ot 
willows, some ash, soft maple, and marsh grasses. A consid- 
erable portion of the type never supported a tree growth on 
account of the wet condition, but over such places a rank 
growth of coarse water-loving grasses was found. 

Agricultural development.]— Much of this type of soil has 
poor drainage, and almost all of it is subject to one or more 
overflows each year and consequently can not be depended 
upon for cultivation. It is used almost exclusively for pasture 
and hay land, for which it is especially valuable. Occasion- 
ally a fairly well drained patch is cropped, eom doing espe- 
cially well on it, and yields of 75. to 90 bushels per acre being 
reported. Hay will yield from 2 to 3 tons per acre. Owing 
to the narrowness of most of the areas and the low position 
of the land, it is doubtful if much of this type could be suc- 
cessively drained. Some of the broader expanses, where there 
is sufficient slope, could be much improved by installing tile 
drains. 

WABASH I-OAM,* 

Descriptum. — The surface soil of this type to a depth of 14 
to 18 inches consists of a dark brown to black heavy loam or 
silt loam. The surface soil contains n large amount of organic 
iriatter and has a friable structure. The subsoil consists of a 
light-brown, or yellowish-brown, heavy loam, which usually 
grades into a silt loam below 24 inches. The silty material 
forming the type usually rests upon sand which may be 
reached at from 2 to 8 feet below the .surface. In a few places 
of limited extent the underlying sand comes within a foot of 
the surface. 

Extent and distrHniHon. — The area of "Wauhaah loam is of 
limited extent, and comprises a total area of only 4,160 acres. 
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The largest tract in the county is found at the mouth of Un- 
derwood Creek directly west of Avoca. Along the bluff the 
silty material forming the soil in this area is from 5 to 8 feet 
deep, while along the border toward the Wisconsin River, it 
is frequently less than a foot deep. Other areas of smaller 
extent occur near Arena at the mouth of Rays Valley and Blue 
Mound Creek Valley. Some soil of this type occurs also along 
Sueed and "Wyoming Creeks. 

Topography and drainage. — The surface of Wabash loam is 
level or has a very gentle slope toward the stream along which 
it occurs. The portion of this type of soil in the Wisconsin 
River Valley near Avoca i» higher and better drained than 
the remainder of the Wabash loam, and is not subject to over- 
flow. Elsewhere, however, this soil is subject to overflow, and 
while it escapes flooding some years, there is always danger of 
having the crops damaged by high water. On the lower por- 
tions of soil of the type, the natural drainage is poor, and tile 
drains are necessary. 

Origin. — The material forming Wabash loam soil has been 
washed from the higher land adjoining, and has been depos- 
ited by streams during times of high water. It is partly al- 
luvial and partly eolluvial, and the weathered material from 
the sandstone, limestone, and the loess have all contributed 
to its formation. Loess, however, has doubtless entered most 
largely into its composition. 

'Native vegetation. — The original growth consisted chiefly of 
willows, ash, soft maple, with numerous, open, wet tracts 
where only marsh grasses grew. The best drained tracts have 
all been cleared and put under cultivation. 

AgriculiurcA development. — This soil is very productive, yield- 
ing 60 to 90 bushels of com, 25 to 50 bushels of barley and 
oats, and l^^ to 3 tons of hay per acre. Parts of it are sub- 
ject to overflow, though not to the great detriment of crops. 

In Wyoming, Hillside, and Blue Mound Creek Valleys this 
type requires drainage. It is very productive, but is apt here 
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to be a rather eoltl, lato soil in wet years, though its natural 
drainage is slowly iniproving, Small grains, especially oats, 
produce rank straw growth, aud are apt to lodge badly. 

wi-rriH)[>a of imi'BOvement for wabasii silt loam and 

WABASH LOAM. 

These two types of soil have been foniied largely by the de- 
position of silt from higher regions, and their chemical com-" 
position is determined by this. They have, on the average, 
approximately 2,000 ponnds of phosphorus, 35,000 pounds of 
potash, and 5,500 pounds of nitrogen in the surface 8 inehL-s 
ot an acre. They are, therefore, among the richest soils of 
the state, so far as their ehoinieal composition is concerned. 
During this process of formation a large part of tlie lime of 
the subsoil from which the Wabash silt loam and loam were 
derived was washed out, and the soils are, therefore, only 
. moderately well supplied with this element, and will fre- 
quently be foiuid slightly acid, so that for tiie continuous 
growth of clover, or alfalfa, it is d(;sirable that tests be made 
for acidity. "Where an acid condition is found to exist, from 
I'iOO to 2000 pounds of ground limestone per acre should be 
applied. 

The question of drainage is very important, and over a con- 
siderable proportion of the area of both of these types tile 
drains could be installed to advantage. It is probable that in 
a few places small dikes could be constructed to advantage, 
to protect the fields from flooding during times of heavy rains. 
Considerable damage is frequently done by erosion, especially 
in the narrow bottoms where the current during flood stages 
is swift. It is a difficult matter to prevent such erosion. Low 
walls are sometimes built,and brush and stones thrown into 
the channels to check the flow." "Where there is an abrupt 
drop of sevel-al feet in the bed of the channel, a chute of 
boards is sometimes made to keep the channel from being cut 
deeper, and to prevent the sides from caving. 
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, CHAPTER IV. ] 

GROUr OF yANDY SOILS. 

PLAINFIELD RAND. 

Description. — Plainfield sand of this county is a loose brown 
sand of inediiiin texture for 18 to 20 inches in deptli. Below 
this it becomes lighter in color, till at about HO iiielies it is a 
bright yellow sand, continuing without change to uiuleter- 
mined depths. The deposit has been found in wells to a depth 
of 50 feet. Frequently in the subsoil there is found a small 
percentage of smooth rounded pebbles mixed with the sand. In 
the subsoil, below 3 feet, layers of compact material a few 
inches thick are found, but these are seldom sufficient to af- 
fect moisture conditions. 

The loose, incoherent nature of the sand renders it specially 
subject to drifting, and scattered through the areas are ridges 
piled up by the wind, which are mapped separately and dis- 
cussed under the head of Dunesand. 

Extent and Distribution. — Plainfield sand is confined to the 
Wisconsin River Valley along the' northern boundary of the 
county. It oeeupies much of the valley bottom near the river, 
areas of meadow generally intervening between it and the 
stream. It is of comparatively small pxtent and occupies 9,020 
acres, or 2 per cent of the total area. 

Topography and Drainage. — The surface of Plainfield sand is 
level, and, owing to its looseness and depth, it usually has good 
drainage, the water table being -^ to 10 feet below the surface. 
South' of the railroad, between Helena and Arena, water is oe- . 
casionally found within 3 feet, and in a few places the surface 
is so wet as to approximate a marshy condition. In general, a 
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lack of moisture is apparent in the type and crops suffer from 
drought during portions of practically every growing season. 

Origin. — Plainfield sand consists of stratified material which 
has been deposited during overflow of the river, probably dar- 
ing one of the glacial epochs when the volume of the water 
was considerably greater than at present. The coarseness of 
the sand, and lack of material flner than sand, ie due to de- 
position in relatively swift currents. 

Native vegetation.— The areas covered by Plainfield sand are 
locally spoken of as prairie land. The only tree growth which 
the type supported was a very sparse scattering of scrub oak. 
Wild grasses and sand burs constitute the greater portion of 
the native vegetation. 

Agricultural development.* — Only limited number of crops 
are grown on this Plainfield sand. These are corn, rye, and 
buckwheat. Rye succeeds best, though the yield is low. In 
8 good year com yields 25 bushels per acre ; in dry seasons it 
is a complete failure. The yield of rye is 10 to 15 bushels, 
and of buckwheat 5 to 20 bushels per acre. Oats and barley 
have not been successful on this type of soil. It is very diffi- 
cult to make improved grasses and clover profitable crops. 
Bye follows com and is often sown on the stubble among the 
corn shocks. To lessen blowing by the wind, the surface is left 
rough and ridged as much as possible, as wind-blown areas are 
very diflicult to control. 

PLAINFIELD SANDY LOAM, 

Description. — Plainfield sandy loam is a brown sandy loam, 
16 to 18 inches deep, resting on a subsoil which becomes lighter 
in color and a little lighter in texture with depth, and passes 
usually at about 30 inches into a yellowish sand. The lower 
part of the soil section thus resembles that' of the Plainfield 
sand. As the soil proper is more loamy, and has more body 
than the Plainfield sand, there is not much trouble from drift- 

• For methoda ot ImproTeraent tor Plainfleld Mud see page , 
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ing with this type. There have heen included with PlainfieM 
sandy loam, certain small areas, which, had they become more 
extensive, would have been mapped as a sieparate type. The 
soil in these areas is more loamy and sometimes quite heavy, 
though the soil is generally sandy. Slost of this phase is found 
in the areas west of Avoea and at the mouth of Mill Creek 
Valley. 

Extent and distribution.— liike Plainfield sand in this county, 
Plainfield sandy loam is confined to the Wisconsin Kiver Valley. 
It is found in large areas more often nearer the bluffs of the 
uplands than the river. The largest area occurs in the im- 
mediate vicinity of Arena, where it extends foir a distance of 
nearly eight miles as a narrow belt between the foot of the 
bluffs and the areas of Plainfield sand and marsh, bordering 
the river. In the northwestern part of the county near Avoca, 
the areas of this soil are rather small and detached, while 
farther east the tracts are larger. The total area of this soil 
in Iowa county is 4,864 acres. 

Topography and drainage. — The surface of areas of Plain- 
field sandy loam is quite uniform, being nearly level. In parts 
of sections 12, 13, and 14, R. 5, T. 8, there is a plateau-like 
area, considerably above the level of the rest of the type. As 
a rule the t3T)e has good drainage. Crops sometimes suffer 
from drought during the latter part of the growing season. 

Origin.— This soil is of alluvial origin and has been formed 
in the same manner as Plainfield sand. Its more loamy char- 
acter is evidently due to the fact that deposition has taken 
place at some distance from the river, where the velocity of the 
currents were less than where the Plainfield sand was laid 
down. In places the upland streams undoubtedly have contrib- 
uted some finer material in times of overflow. 

Native vegetation. — It is said that this type of soil formerly 
had a sparse tree growth consisting of oak and soft maple, and 
considerable brush. The sand bur is a characteristic plant, as 
it is OB the Plainfield sand, 
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Agricultural development* — Almost all crops grown locally 
succeed well on Plainfield sandy loam, although on much of the 
type in years of less than nornial rainfall crops arc likely to 
suffer from drought. Corn yields vary from 35 to 70 bushels, 
with an average of probably 45 bushels per acre, Oats are not 
a sure crop, but yield about 20 bushels in normal seasons, 
though in years of more than average precipitation yields as 
high as 30 to 35 bushels may be secured. Barley is seldom 
grown. Eye produces from 12 to 20 bushels with an average 
of about 15 bushels per acre. The >ield of hay is not large, 
probably about 1 ton to the acre. Not much trouble is exper- 
ienced in getting a catch crop of clover, and it will generally 
grow satisfactorily. 

This type of soil is generally considered fairly desirable land, 
and the farms composed of it are usually in a prosperous con- 
ditJon. Dairying is important, though the farmers do not 
always depend entirely on this type of soil for pasture. Some 
farms on this type include areas of the "Wabash soils or Knox 
silt loam, and these afford good pastures. 

The following table gives the results of mechanical analyses 
of the soil and subsoil of this type : 

Mechii'nical aitdlr/nM of Mainfield taitdp loam. 
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BOONE FINE SANDY LOAM. 

Description. — Boone fine sandy loam consists of a brown or 
light brown fine sandy loam to a depth of 8 to 10 inches. This 
is underlain by a fine sandy loam of about the same texture, 
but somewhat more compact, and also lighter in color. This 
material usually grades into a fine sand, which is found immed- 
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lately overlying the sandstone rock from which the soil is de- 
rived. The type is subject to considerable variation both in 
texture and topography, though none of the variations were 
found to be of sufficient extent to be indicated on the soil map. 
The type frequently contains considerable silt which has been 
washed from the Knox silt loam, with which it is associated; 
and in such places this soil is heavier than typical. In other 
small areas there are patches of fine sand. In a few localities 
the type consists of a medium sandy loam. The soil is fre- 
quently shallow, and rock outcrops are quite common. Kock 
fragments may also occur throughout the surface soil, in places. 

Extent and distribution. — Boone fine sandy loam is of com- 
paratively small extent in area and occupies a total space of 
only 5,440 acres. The type is found principally in the bluff 
country in the vicinity of the Wisconsin River where Potsdam 
sandstone outcrops along the slopes. A few small patches oc- 
cur in the southwestern portion of the area where St. Peters 
sandstone outcrops. 

Topography and drainage. — The surface of the soil of this 
type varies from gently undulating over small tracts along the 
lower slopes and at the foot of the bluffs, to steep and rather 
broken land along the hillsides and ridges. On most of the 
area of Boone fine sandy loam, modem farm machinery could 
be used. The areas which are too steep are of comparatively 
small extent. 

On account of the sandy nature of the soil and the topo- 
graphy of the region, the natural drainage is excellent. Where 
the soil material is thin, the type is subject to drought. 

Origin. — This soil type comprises chiefly material resolting 
from the weathering of Potsdam sandstone, though there are 
a few places in the southwestern portion of the area where St. 
Peters sandstone has contributed to its formation. The lower 
lying tracts are also partly coUuvial, and it is probable that 
the silt found in the soil has come largely from the loetoial 
material forming the Knox silt loam. 
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Native vegetation. — The original timber growth on Boone 
fine sandy loam consisted chiefly of white, burr, and black 
oaks, with some hickory, maple, birch, and basswood. Prac- 
tically all of the merchantable timber has been removed, and 
most of the type is under cultivation. On the steeper slope 
there is still a growth of timber, but it has little value. 

Agricultural development''.- — Boone fine sandy loam is in 
general considered a fairly productive soil, but in dry years, 
crops are apt to suffer from drought, and particularly so on 
the ridges, where it is often thin and rather stony. Good crops 
are raised where the soil has sufficient depth and is properly 
managed, particularly with reference to conservation of moist- 
ure. It has the advantage as compared with the heavier silty 
soils in the ease with which it can be worked, and the early 
date at which it can be plowed in the spring. The relatively 
small extent and irregular distribution of this type make it 
unlikely that any single farm ia composed entirely of it. It 
thus varies the soil conditions on many farms. On the better 
phases of the type good com, grain, clover, and mixed hay are 
produced, with yields only slightly lower than those stated for 
Knox silt loam. 

The following table gives the results of mechanical analyses 
of the soil and subsoil of this type: 

Mee/ianieal analytei of Boone fine nandy loam. 
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Dunesand includes the light colored fine sand which has been 
blown into dunes by the wind. This soil is locise and open in 
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structure and imiform in texture, throug'hout its occurrence. 
There ia but very little or^^anic matter in the surface, and no 
clay or silt particles are present to bind the sand grains to- 
gether. The dunes are from 10 to 12 feet high, cover tracts 
of from 1 to 150 acres, and occur as small knolls and ridges 
with shallow intervening depressions. This Dunesand is found 
in the northern part of the county, in the valley of the Wis- 
consin River, where it is associated with Plainfield sand and 
sandy loam. The natural drainage is excessive, and the type 
is very droughty. 

The material compo^ng the Dunesand is of alluvial origin, 
but has been blown into knolls and ridges by the wind. When 
not protected by growing plants, the dunes are modified con- 
stantly by the action of the wind. Over portions of the dunes 
there is a scattering growth of scrub oak, and In some places 
there is a little grass, but most of the knolls and ridges are 
bare. 

This type has very little value and may be considered non- ag- 
ricultural. Where covered with trees, sometimes it serves as 
a wind brake for farm buildings; but where bare the dunes 
are a menace to surrounding fields, as high winds drift the 
sand quite rapidly, and adjoining crops may be badly injured 
by the fine, sharp particles. The sites of some of the dunes 
were formerly tracts of Plainfield sand or sandy loam, but the 
wind has brought many of these areas beyond control. 

METHODS OP IMPROVEMENT FOB PLAINFIEID SAND, PLAINPIIELO 
SANDY LOAM, BOONE PINE SANDY LOAM, AND DUNESAND*. 

These types of soil have the chemical composition usually 
found in the sandy soils of Wisconsin. They have, on the av- 
erage, approximately 1,000 pounds of phosphorus, 20,000 
pounds of potassium, and from 1,000 to 2,000 pounds of nitro- 
gen in the surface 8 inches of an acre. Their relatively small 
amount of organic matter, however, does not make even these 
quantities of the mineral elements, phosphorus and potassium, 

"ImproTS- 
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sufficiently available, so that methods of adding organic mat- 
ter and nitrogen, chiefly through the growth of legumes, 
should be the starting poiut in their improvement. As a rule 
these soils will be found at leaRt slightly acid, so that the use 
of some form of lime for clover and alfalfa is important, though 
some other legumes which do not require lime can be grown. 
Applications of from 1,500 to 2,000 pounds of ground lime- 
stone per acre will usually be found sufficient to correct the 
acidity. 

In starting clover on these sandy soils, it is advisable to seed 
without a nurse crop, especially where the fertility is very low. 
In preparing the soil it should be plowed in the fall, or as 
early in the spring as possible, and a top dressing of ground 
limestone applied. The field should be harrowed at short in- 
tervals until about the middle of May, when about ,15 pounds 
of seed per acre should be sown and covered to a depth of 
2 to 2'/' inches. The seeding should be followed by a roller 
to compact the soil around the seed, and the roller should be 
followed by a. light harrow to roughen and loosen the surface, 
to cheek evaporation and blowing of aand by the wind. Where 
it can be secured, a top dressing of well rotted manure shoulc 
be applied before the last harrowing. Where manure is not 
available about 300 pounds of acid phosphate, or ground, 
steamed bonemeal and 100 pounds of muriate of potash should 
be applied at the time of seeding. If only a small amount of 
manure is available it may be supplemented by ground rock 
phosphate, and this can he sprinkled over the manure in the 
spreader and applied at the same time. The second year the 
first crop of clover may be cut for hay, but the second should 
be plowed under as green manure to prepare the soil for culti- 
vated crop. 

Alfalfa ra§y be started in the same way, only the soil should 
be inoculated with earth from an old alfalfa field. If for any 
reason the clover or alfalfa should fail, a crop of spring vetch, 
tare, soybeans, eowpeas, yellow lupine, or serradella may be 
grown as a green manuring crop, and plowed \uider. A rota- 
tion consisting of clover, potatoes, and rye or oats is one well 
suited to sandy soils. If a green manuring crop is plowed un- 
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der once during each rotation, and as much manure applied as 
the farm supplies, the soil can be maintained in a fairly good 
state of fertility. 

"Where the sand is apt to be blown by the wind the fields 
should be laid out in long narrow strips at right angles to the 
direction of the prevailing wind and cultivated strips should 
alternate with strips in grain or grass. 

It will be very difficult and probably impracticable to raise 
crops on the Dunesand, but it would be desirable to have the 
dunes covered with some plant which would tend to cheek the 
blowing of the sand by the wind. 
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CHAPTEtt V. 
GROUP OP MISCELLANEOUS SOILS. 

UNTONIA SILT LOAM 

Description. — The surface soil of the Lmtonia silt loam type, 
extending to an average depth of 14 inches, consists of a light 
brown, or grayish, silt loam, having a friable stmcture, and 
containing only a small amount of organic matter. The sub- 
soil consists of a light brown to yellowish brown silt loam, 
which gradually becomes heavier with depth and grades into 
a silty clay loam, or clay loam, at from 24 to 36 inches. In 
texture, structure, and color Lintonia silt loam is very similar 
to Knox silt loam, but differs from that type in topography and 
origin. 

Extent and distribution. — Lintonia silt loam is of limited 
extent, occupying only 2,368 acres, or about 5 per cent, of the 
county. It is confined to the northern part of the county, and 
is found most exten^vely along Otter creek and Blue Monnd 
creek, where it occurs in terraces of from 50 to 200 acres in 
extent. 

Topography and drainage. — The surface of the type is nearly 
level with only a gentle slope toward the stream course along 
which it occurs. In some places of limited extent ravines have 
been cut through the terraces, and the surface made somewhat 
irregular and dissected by erosiou. As this type of soil is us- 
ually well elevated above the present stream level, the natural 
drainnge is good. In only a few instances in this county would 
tile drains be necessary. 

Origin. — Lintonia silt loam in Iowa Count is largely of al- 
luvial origin, though there is also considerable colluvial ma- 
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terial which is incorporated with it. Most of the type was de- 
pcraited by the streams along which it occurs during an earlier 
geological period. Streams have subsequently cut down into 
this material and built strips of low overflow land Mhich has 
been mapped as "Wabash loam and silt loam. Practically all 
of the material in this type of soil was originally loess. This 
was washed from the upland country into the lower land by 
heavy rains carried away by the streams, and again depceited 
in its present position. 

N'aiwe vegetation. — The original timber growth consisted 
chiefly of oaks and hickory, with some maple and basswood. 
Most of the timber has been removed, and the land put under 
cultivation. 

Agricultural development. — Lintonia silt loam is a desirable 
soil, and all of it is available for cultivation. Its level sur- 
face makes washing a minor factor. The surface also favors 
the use of all kinds of labor-saving farm implements. In crop 
value the type is probably superior to Knox silt loam, espec- 
ially 'for com. Those areas mapped in Blue Mound Creek val- 
ley generally are more productive and compare well with Wa- 
bash loam. Where this type is well elevated and has good 
drainage, it seems to be adapted to alfalfa. 

Methods of improvement. — The chemical analysis of Lintonia 
silt loam shows it to contain, on the average, slightly more of 
m(«t of the essential plant food elements than occur in Knox 
silt loam which it very much resembles in texture, structure, 
and color. In the improvement and management of this type 
the suggestions offered for the Knox silt loam will also apply 
here, except as regards erosion, 

ts the results of mechanical analyses 

;hi8 type : 
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Methanical anal}/te> of lAtonia nilt loam. 
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MUCK, 

Description. — The type of soil mapped as Muck eonsistB of 
decaying vegetable matter which is usually quite thoroughly 
decomposed, and with which there is incorporated a consider- 
able amount of mineral matter. This soil is quite variable, 
however, and ia places will be a Peat, while in other localities 
the Muck will have occa^onal bars of sand running through 
it. It has a dark brown or black color and ranges in depth 
from 2 to 20 feet, or more. 

Extent and distribution. — The area of Muck is of compara- 
tively small extent and occupies a total space of 2,432 acres. 
The largest body is a marshy tract bordering the river, north- 
east of Arena. It covers about 2 square miles and is about 2 
to 4 feet above the level of Blue Mound creek. In Blue Mound 
Creek yalley there is an area of about 300 acres which is being 
tile drained. There is also a small tract at the mouth of Otter 
creek. This area has a thin covering of silty material, -but it is 
too low to be drained successfully by gravity ditches. 

Topography and drainage.— The surface of all the areas of 
Muck is level, and the natural drainage is deficient. Before 
crops other than wild hay can be grown, it will be necessary 
to install drainage systems. Over portions of the Muck this 
could be done profitably, while in other places it would not be 
practicable. 

Origin. — In origin the Muck of this region consists of a mix- 
ture of decaying vegetable matter and mineral matter which 
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has been washed in from the higher land adjoining. In the 
Wisconsin River Valley it is usually underlain by stratified 
sand, while in the other stream valleys silt, and sometimes 
some clay, is found beneath it. 

Native vegetaiion. — ^Most of the Muck areas are open marshes 
with only a rank growth of coarse grosses, but over a portion 
of the marshes there are a few willows, soft maple, and some 
other moisture-loving trees and shrubs. 

Method of improvement. — Only a single analysis of the Muck 
from this county has so far been made, but this indicates ap- 
proximately similar composition to that found in Peat soils of 
the Wisconsin River Valley farther north. These soils have 
an entirely different chemical composition from other, more 
earthy soils. They are extremely rich in organic matter and 
nitrogen, having from 8,000 to 12,000 pounds of nitrogen as 
compared with 2,500 pounds in the silt loam soils of the hill 
county to the south. They are, however, poorer in phosphorus 
and potassium than other soils are, and the availability of these 
elements is frequently quite low. Where the farm contains up- 
land soils as well as marsh soil, manure should be applied to 
the upland soil which needs the nitrogen as well as the other 
elements, and commercial fertilizers containing only phospho- 
rus and potash should be used on the marsh soils, since they 
will give nearly, if not quite, as good results as the manure 
will, on account of their very large supply of nitrogen. 
These soils are usually acid, but it is not necessary to neutral- 
ize the acidity by the vse of lime, since ordinarily medium red 
clover and alfalfa would not be grown on these lands. 

Drainage is the most important step in reclaiming the Muek 
areas, and, wherever this is practicable, drainage systems should 
be installed. The area in Blue Mound Creek Valley which is 
being drained will doubtless produce good crops, especially 
corn. Other tracts could also be reclaimed, but at present most 
of the areas are used only for cutting marsh hay and some for 
pasture. 
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MEADOW 

Meadow comprises the low-lying, marahy areas immediately 
adjoining the "Wisconsin River. These areas alternate in places 
with small tracts of Plainfield sand which could not be sepa- 
rated. The Meadow and Muck taken together cover a consid- 
erable proportion of the valley bottom. 

The largest area of Meadow lies in the northwest corner of 
the county, where it covers 5 or 6 square miles. The soil ma- 
terial varies from deposits of white to yellowish, coarse sand 
and mottled, siity clay, deposited by the annual sprinff floods, 
to patches of mucky material too small to show on the map. 
Here and there are sloughs and wet spots which persist even 
in times of low water. The Meadow is sometimes wooded, 
though the greater portion of it has very few trees, as is the 
case north of Avoca, 

This type, while unfit for cropping, serv'cs as much needed 
pasture and hay land for the farmers living on Plainfield 
sand, which supports but a sparse growth of grass. Hay is 
brought up on the terrace of Plainfield sand and stacked there 
in dry weather. 

Owing to its low-lying position, it is doubtful if any system 
of drainage would avail much, though open ditches would often 
give some relief. The soil is, therefore not very valuable for 
agriculture. 

KOUtill STONY LAND. 

Rough atony land consists of rock exposures, cliffs, ajid 
steep, precipitous land too rough to plow or cultivate profita- 
bly. It occurs largely along ravines and valleys within the 
main body of the Knox silt loam, practically none of it having 
been mapped within or adjacent to the Dodgeville or Marshall 
silt loams. Comparatively little of it occurs in the southern 
part of the county, but it is quite extensive in the northern 
part. 

A large part of the rough stony land ia covered with oaks, 
hickory, and some maple, though it is often cleared and used 
for pasture. Occasional patches too small to show on the map 



>A-n 



OOgIC 



Via. 3. CIIAIIACTEHISTIC VIEW OF BOIIOII STONY LAND. 

lis type includes rock outcrop, n 
o agriciiltiirni rnltio. and mny I 



r ilop* upou wlilcli lome o( tbt itaep pliai 



imrlO^^k 



„Gooi^lc 



OROVP OF MISCELLANEOVS SOILS. 45 

are cultivated. Where there are a few inches of soil it is iwu- 
ally silty, being the same mateiial as Knox silt loam. Saod- 
stone outcrops on many of the slopes, and the soil near by ift 
likely to be sandy as a result of the disintegration of this, 
rock. 

Owing to the steep, rugged character of this type, its use ia 
confined to pasture. It is largely allowed to remain in forest. 
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GENERAL AGRICULTURE OP IOWA COUNTY. 

The agriculture of Iowa county dates back about 80 years. 
Lead had' been mined in the county by tie "Winnebago Indiana 
for some tinie prior to this, and most of the early settlers were 
drawn hither by rumors of rich deposits of ore. The first re- 
corded attempt at farming was in 1829, when 40 acres of land 
in the town of Linden, in the west-central part of the county, 
were put tinder the plow. In the same year farms were 
opened in the town of Dodgeville. The first crops of wheat and 
oats in the county were produced on the farm at Linden in 
1831 from seed secured in Illinois. A grist mill was established 
in 1830, 2 miles northeast of the present site of Mineral Point. 
Here small grain was ground into feed, and com into meal ; but 
flour was brought by team from Galena, III. 

Wheat early became the most important crop, and it soon 
gave rise to an improvident system of farming, this crop being 
grown year after year, until the yields declined to a point 
where the profits were extremely small. The timber from the 
cleared lands was wasted and burned, because there were no 
sawmilk in the interior of the county, and no good means of 
transportation to the river. Practically the only soorce of 
income on the farms was from the sale of wheat. In pirts of 
the county much of the wheat land was later put into flax, un- 
til it also began to fail. The continued cropping of tht land 
to wheat and flax caused it to become gradually less produc- 
tive, and made it necessary to adopt a type of farming nore 
profitable, and tending less to deteriorate the soil. This nec- 
essarily led to stock raising and dairying. With the advent 
of this change, 30 years ago, agriculture became more di\ersi- 
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fied, and farmers began to handle their soils more rationally 
and to put more manure on the land. 

Where this better treatment haa been intelligently carried 
out, the soils have gradually regained much of their original 
productiveness. This change was especially needed on Knox 
silt loam, which naturally has less organic matter than Dodge- 
ville and Marshall silt loams or prairie, and which, owing to 
steeper topography, was subject to much erosion under the 
old type of farming. Most farmers now recognize that it is 
not advisable to plow the steeper phase of this type, but to al- 
low such land to remain in pasture as long as possible. Iowa 
county is, now, distinctly a dairy county. 

The United States census of 1910 gives the area devoted to 
wheat during the previous year as 1,111 acres, which produced 
20,132 bushels or an average of 18 bushels per acre. The high 
tide in the production of wheat was about 1870 when the pro- 
duction was 760,165 bushels for the county, i 

The yield of corn for 1909 from 38,148 acres amounted to 
] ,272,498 bushels or an average of about 33.3 bushels per acre. 
The total production of corn and the average yields for this 
county have remained nearly stationary for the past 30 years. 

The production of oats was not nearly as large for 1909' as 
was reported by the state census for 1905, though the differ- 
ence may be due in part to unfavorable weather conditions 
during the latter year, rather than to a tendency to gradually 
reduce the acreage devoted to this crop. The yield from 41,- 
433 acres in 1909 amounted to 1,314,454 bushels or about 31.7 
bushels per acre, while the report of 1905 showed an acreage 
of 69,581 acres, with an average yield of about 30.4 bushels per 
acre. 

The acreage of barley for 1909 was 9,812 acres, and the total 
yield 259,881 bushels, or an average yield of 26.4 bushels per 
acre. This is over 6,000 acres more than was reported for 
1905. 

With the decline in the production of wheat, beginning 
about 1870, flax growing increased until about 1880, when the 
yield for the county was 120,061 bushels. Since that time flax 
production has greatly declined, and in 1905 there were only 
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211 bushels reported. At present the crop is not grown at all 
OD a commercial scale. 

. Bye is grown more extensively in the northern and eastern 
parts of the county than elsewhere, and the total yield of the 
county from 4,374 acres in 1909 was 43,700 bushels, or an aver- 
age of about 10 bushels per acre. Buckwheat is comparatively 
unimportant. Tobacco was raised to some extent 25 years ago, 
but none is grown now. Potatoes never have been grown on a 
large commercial scale, but a sufficient amount is produced for 
home use. In 1909 there were 1,250 acres which produced a 
total yield of 137,044 bushels or approximately 109 bushels 
per acre. The small acreage is partly due to the fact that the 
prairie soils are somewhat heavy for potato growing, and also 
to the fact that much of Knox silt loam is steep and subject 
to erosion, which makes the growing of cultivated crops un- 
desirable. These conditions -will prevent Iowa county from 
ever becoming an important potato growing region. However, 
on the more level portions of Knox silt loam and over portions 
of the prairie soils, conditions are favorable to the production 
of more potatoes than are grown at present. 

The hay crop of Iowa county for 1909 from 69,012 acres 
amounted to 95,127 tons, or nearly 1.4 tons per acre. Of this 
the major portion consisted of mixed timothy and clover. Over 
26,000 acres of timothy alone were, grown, but the- amount of 
clover alone grown was less than 1,000 acres. Alfalfa is grown 
to a limited extent, and the acreage is gradually on the in- 
crease. Small amounts of sorghum and millet are also raised. 

The trucking industry has not been developed in Iowa 
county on a commercial scale, though every farm has a home 
garden where small fruits and vegetables are grown for the use 
of the family. Sometimes there are small quantities of truck 
sold on the local markets. 

But little attention is paid to fruit growing. Only small 
home orchards are found, and apples are practically the only 
fruit raised. Little or no care is taken as regards pruning, 
spraying, cultivation, etc. Soil of the Knox silt loam type is 
probably more favorably located for general fruit growing 
than soils of Marshall or Dodgeville silt loams, chiefly, on ac- 
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count of the more desirable slopes which afFord excellent or- 
chard sites. The growing of apples could well be extended on 
this soil. Peaches do not succeed, as they are very apt to win- 
ter kiU. 

Dairying is the most important branch of agriculture prac- 
ticed in the county, and this industry has reached extensive 
proportions. The production of cheese far exceeds that of but- 
ter. No milk is shipped out of the county as market milk. In 
1905 there were 105 cheese factories, which produced 5,732,843 
pounds of cheese ; and in 1910 there wer& 128 factories, which 
produced 7,412,286 pounds of cheese. In 1905 there were 12 
creameries, which produced 829,250 pounds of butter; and in 
1910 there were only 6 creameries, with a total output of 513,- 
577 pounds. As a matter of convenience some farmers prefer 
to patronize creameries rather than cheese factories, where milk 
has to be delivered daily, because they can separate the cream 
at home and deliver on alternate days, and have skim milk for 
calves and pigs. Butter production, however, is not apt to in- 
crease, as long as the price of cheese remains relatively higher 
than that of butter. 

The character and breeding of dairy cattle is gradually re- 
ceiving more attention. The first cattle kept were the native 
red cattle, and grade stotik probably still predominates. The 
Hoist ein-Friesi an breed is held in high favor, and there are 
more pure-breds of this breed in the county than of any other. 
In 1905 there were 29,605 milch cows in the county. This was 
an increase of 18% in 10 years, and of 60% in 25 years. In 1910 
there were 34,559 milch cows. Out of every 100 head of cattle 
there are at the rate of 45.8 mUch cows. 

The raising of steers and beef cattle is not so prominent as 
it was a few years ago, though it is still important. Occas- 
ionally steers are brought from Chicago or other points to be 
fattened, and home grown stock is also finished for the mar- 
ket. This industry, however, has gradually declined as the 
dairy industry has developed. Hog raising is important, and 
it has gradually developed along with dairying. Poland-China 
seems to be the predominant breed, although there are also 
5 herds of Duroc-Jerseys and Chester Whites. 
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The raising of sheep i» not given much attention, and the 
number kept is gradually decreasing. In the northern half, 
and over all the rougher parts of the county, this industry 
might well be extended, since the steep slopes are better fitted 
for grazing than for cultivated crops, and since there is more 
of such land than is required for the number of cattle kept at 
present. 

The question of crop rotation is given some consideration, 
and it is quite generally rect^niized that certain soils of the 
county are better adapted to some of the crops grovra than are 
other soils. The methods of farming followed, therefore, differ 
slightly on the various soil types, and especially where there 
is a wide difference in the texture of tiie types. The predomi- 
nant cla^ of s<»I in the area is a silt loam, and while there 
are some variations in the methods followed throughout the 
silt loam regions, it may be said that in general the methoida 
are quite uniform. The degree of slope, and the danger of 
erosion, is a factor which causes some modification in the usual 
methods followed. 

Marshall silt loam, because of ite level topography, high or- 
ganic matter content, and greater depth, produces good crops 
of corn year after year without washing and without material 
decline in yield where fields are manured. For this reascm the 
fattening of hogs and cattle is more extensively carried on in 
the west prairie section of the county, and cheese factories and 
creameries are least numerous there. In the eastern part of 
the county Dodgeville silt loam, as well as Knox silt loam in 
the northern part of the county, is much thinner; and the pres- 
ent prosperous conditions are due in large part to the growth 
of dairying in the last few years. 

Knox silt loam almost invariably lies at such a slope that 
much of it washes badly during hard storms. Very little of 
it should be put into cultivated crops, two years in succession. 
Farmers state that, while the yield in bushels of oats and bar- 
ley is much the same in these two soils, the grain on the Knox 
silt loam is heavier and of better quality. Better pasture is, 
also, claimed for the latter soil. 

Wten sufSciently drained "Wabash soils produce com fully as 



>A-n 



oogic 



GENERAL AQRICVLTVRE OF IOWA. COVNTV. 51 

well a^ the Marshall silt loam. Especially good crops are raised 
on them ia diy, early seasons. Grain, especially oats, is likely 
to lodge badly, and an exoessive growth of straw is produced. 
The Wabash loam give& good yields of alrake and white clover. 
These soils are seldom aeid, and alfalfa may be grown on se- 
lected areas with little trouble in getting a catch. 

The sand prairie of the Wisconsin Valley bottom is cropped 
only to rye, buckwheat, and corn. The sandy loams there pro- 
dilce fair clover and also grain crops. 

On both Knox and Marshall silt loams corn is planted on 
newly turned sod which has been manured. It is grown one 
or two years, followed by oats or barley one year, and the land 
then seeded to timothy and clover, which is allowed to remain 
three or four years.. If the seeding does not catch well, oats 
or barley is sown again. When wheat or rye is introduced it 
usually follows oats or barley. 

On the loose Plainfield sand of the Wisconsin Valley, rye fol- 
lows corn, and buckwheat is introduced as found most conven- 
ient. 

Deep plowing and careful tillage are generally practiced for 
all crops. Corn, the principal intertilled crop, is well culti- 
vated. It is usually planted with check-row planters. Before 
it is up, the fields are usually harrowed lightly, which forms 
a mulch and aiTests the growth of weeds. When the crop is 
well up, wheeled two-horse cultivators are used until the corn 
is too large for cultivating. The ears are often husked from 
the standing stalks, though frequently the com is cut, shocked, 
and later husiked. The com and barley are used chiefly for 
feed. Much of the oats and some of the rye are consumed in 
the county, but a number of thousands of bushels are exported 
annually. 

Here, as in most parts of the country, labor is scarce and 
hard to obtain at any price. Most of the farm work, thus, has, 
to be performed by the farmer and his family. When men 
are employed by the mouth they usually receive from $25 to 
$30 and board. When employed by the day, they receive $1,50 
and board, and in harvesting from $2.25 to $2.50 and board. 

About 78 per cent of the farms in the area in 1910 were op- 
erated by the owner; 14 per cent by cash tenants and approx- 
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jmately 7 per cent by share tenants. The number of farms is 
gradually decreasing, and the average size increasing. In 1910 
there were 1,965 farms containing on the average 185 acres 
per farm. Of this there is on the average 117 acres improved. 

In general, the types of farming now established, and meth- 
ods in common use seem well suited to the soils and present 
conditions in the county. Corn, the most important single 
crop of the county, could be materially increased in yield by 
more general attention to the selection and storage of seed. 

Root crops for cattle feed and the use of silage should become 
more general as the dairying is increased. Alfalfa also should 
be more generally grown. 

Alfalfa is not extensively grown in any part of the county, 
but has been tried with good success in small patches on Knox 
silt loam, Dodgeville and Marshall silt loams, Wabash loam, 
and to a slight extent on some of the better quality of sandy 
lands in the Wisconsin Valley. This crop ought to become 
more generally produced as farmers become acquainted with it. 
Excepting portions of the Wabash, the soils all have good sur- 
face and subsoil drainage, Knox silt loam in many places has 
not sufficient depth to make a desirable soil for alfalfa, but 
most of the type is amply suiRcient as, to depth. The following 
suggestions may be of use in growing this crop; 

A deep soil, and one in a good state of fertility, with plenty 
of organic matter, is needed to start a good growth of alfalfa, 
lu many places Knox, Dodgeville, and Marshall soils have be- 
come acid, through lack of proper cropping. 

From 1,200 to 1,500 pounds of ground limestone applied to 
land previoudy well manured, and followed by thorough cul- 
tivation should produce a good seed bed for alfalfa on any of 
these soils. Inoculation will usually be found unnecessary if 
a pint of alfalfa seed be sown to the acre with cloves during the 
rotation previous to whichalfalfa is seeded. 

Wabash soils are not often acid, though they contain large 
quantities of organic matter. Lack of drainage is apt to be 
their only deficiency for alfalfa production. Where this crop 
is soivn, a field with a distinct slope is desirable. Several good 
pieces of alfalfa seeding were noted on Wabash loam wbere no 
attempt at inoculation was made. 



CHAPTER VII. 
CrJMATE.* 

Among the factors which influence the agriculture of a 
state, none is more important than the climate. The class of 
crops which can be grown is largely determined hy the length 
of the growing season, and the amount and distribution of the 
rainfall. Any one of these factors may determine the type of 
agriculture which can he practiced to best advantage. 

The distribution of rainfall over Wisconsin is remarkably 
uniform, the average yearly preeipitjition having a range of 
from 28 to 34 inches, while the mean for the State as a whole 
is 31 inches. This is a slightly heavier rainfall than is received 
by eastern England, northern France, most of Germany and 
Sweden, and the Dundee Valley. As compared with other por- 
tions of this country, Wisconsin has a total rainfall equaling 
that of central Oklahoma and Kansas, northern Iowa, Michi- 
gan, northwestern New York, or the Puget Sound Basin of 
Washington. But owing to its northerly location, the lessened 
evaporation probably makes the precipitation as effective as 
that of Arkansas, Illinois, or Virginia. 

The local distribution of rainfall varies, however, from year 
to year, some sections receiving more rainfall one year and other 
sections more in other years. The variation is caused by the , 
movement of cyclonic storms. The average rainfall for the en- 
tire state during the driest year was 21.4 inches, and for the 
wettest year 37 inches. 

Of equal importance, in agriculture, to the total rainfall is 
its seasonal distribution, and in this respect "Wisconsin is un- 

• Thia chapter bae been taken largely from Wiscoi 
CUtnat? or WlacoDsiD and Its Itelatlon to .\grlcultnrG 
consulted for more information on climate. 
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usually fortunate, since about half of the total rainfall comes 
in May, Juoe, July, and August, and nearly 70% from April 
to September, inclusive. June has the heaviest rainfall, aver- 
aging 4.1 inches, while July averages ,4 inches and May 3.9 
inches. The precipitation during the winter, on the other hand 
is slight; December, January, and February each averaging 
from 1 to 1.5 inches of rain and incited snow. The average 
rainfall for the state during the winter is 3.0 inches, during 
spring 8.3 inches, during summer 11.4 iuches and during au- 
tumn 7.4 inches. Most of the rainfall occurs just preceeding 
and during the period of plant growth, thus being received by 
the crop at the most effective time. Wisconsin receives dur- 
ing the growing season, April to Septeinber, inclusive, an aver- 
age of 21 inches, which is as much rain as is received during 
the same months by eastern Texas, Illinois, Ohio, or eastern 
New York. The small winter precipitation in Wisconsin, mostly 
in the form of snow, on the other hand, causes virtually no 
leaching of fertility from the soil, or erosion. 

Another phase of rainfall distribution of great importance 
is its variation within a period of a few weeks. Frequently 
periods of drought and periods of unusually hea\'y rainfall oc- 
cur, continuing for from one to four weeks, and occasionally 
longer. Observations taken at Madison over a period of 30 
years, from 1882-1911, inclusive, show that there are, on the 
average, three ten day periods during each growing season 
when the amount of rainfall is so slight that crops on a reason- 
ably heavy soil (Miami silt loam) actually suffer from the lack 
of moisture. In Iowa County, where the predominant soil is 
a silt loam, the conditions would doubtless be practically the 
same, for the area as a whole. 

Iowa County lies within "the Southern Highlands", which 
is one of eight climatic sections within Wisconsin. 

"This possibly new term is used to include the rough to roll- 
ing region, generally over 1000 feet in elevation extending 
from Clark county south to the Illinois line and lying between 
the Mississippi Valley on the west and the Wisconsin and R* ck 
River Valleys on the east. It is characterized by a cooler 
temperature than the adjoining valleys, the summer tempera- 
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ture (66* to 69°) bein^ similar to that along the Michigan 
shore, while the mean winter temperature is only about 2° 
higher than along the Superior shore. The growing season, 
averaging 145 days, is apparently twenty to thirty days 
shorter than the lower lands of the state in the same latitude, 
while in the river valleys and ravines in this section, the frost 
danger is still greater, the combined records at Darlington 
and Gratiot (in LaPayette Co.,) averaging only 120 days. 
Com in exceptional years fails to mature, while grass and hay 
are the dominant crops. The use of land for pasturage is also 
encouraged by the topography and the heavier rainfall (aver- 
aging 34 inches.) " 

By reference to figures 5 and 6, it will be observed that the 
' average date of the last killing frost in the spring in the re- 
gion including Iowa County is from May 1 to 10 in the north- 
em part of the county along the Wisconsin River, and from 
May 10 to 20 in the southern part of the area, where the ele- 
vation is greater. The average date of the first killing frost 
in the fall in the same region is from Oct, 1 to 10 in the north- 
ern part, and from Sept. 20 to 30 in the southern part. From 
the data on these two maps the approximate length of the 
growing season for any part of the state can be readily deter- 
mined. 

No weather records extending over a long periol are avail- 
able for points in Iowa County, but at Lancaster, about 15 
miles west of the southwestern corner of the county, weather 
observations have been made covering a period from January 
1, 1893, to December 31, 1903. The following table has been 
compiled from these records, and as the elevation of the sta- 
tion is 1,100 feet, the conditions are similar to those existing 
over most of Iowa County; 
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Averwe dale at last killing frost in spring, Mw 8: and Of first In tall; Bei>t. 20. 

From this table it will be seen that the annual rainfall for 
this station averaged 29.7 inches, and that the average for the 
driest year is 21.2 inches,. These data indicate that the pre- 
cipitation is comparatively uniform and ordinarily sufficient 
for agriculture. The mean annual temperature is 45°, with a 
winter mean of 17° and a summer mean of 70° P. The aver- 
age length of the growing season at this station is 143 days. 
From this table, and from the other records given, it will be 



j.Lj.OO'^Ic 



58 SOIL SVRTBY OF IOWA COVKTY. 

observed that there is considerable variation as to the occur- 
rence of killisg frosts within this portion of the state, depend- 
ing largely upon the elevation. 
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SUMMARY 



Iowa County, with an area of 754 square miles, is situated 
in the driftlesa area in southwestern Wisconsin. 

The topography is that of an elevated to rolling plain in the 
middle of the county, becoming slightly hilly and rougher to 
the south; and deeply cut on the north, becoming rougher as 
the "Wisconsin River is approached. 

The drainage eventually reaches the Mississippi River, 
either by way of the Wisconsin and its tributaries on the 
north, or the Peeatonica to the south. 

Four railroad lines traverse portions of the county, giving 
good transportation facilities. 

The population of the county is 22,497 (1910), or 30 people 
to the square mile. It is well distributed over the entire 
county. . 

The soils are residual, loessial, and alluvial, the last lying 
along small streams and in the Wisconsin Valley. Thirteen types 
of soil are shown on the soil map. 

Knox silt loam occupies about 51.3 per cent of the area of 
the county. It is especially subject to erosion when put into 
cultivated crops. It is well adapted to pasture, grain grow- 
ing, and the dairy type of farming. This land sells at $35 to 
$100 an acre, depending upon the amount of rough land in- 
cluded. 

Marshall silt loam is a prairie soil, especially adapted to 
corn growing, and live stock and dairy interests. There is 
very little rough land in this type, and it sells for $60 to $100, 
or more, an acre. 

Dodgeville silt loam is not so well adapted to the cereals as 
Marshall silt loam, and is principally devoted to pasture and 
the growth of silage crops. Dairying is well developed on 
^ this type, butter, cream, and cheese being produced. 
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Boone fine sandy loam is of small extent and is found mainly 
along the bluffs of the "Wisconsin River and tributaries, with 
a few smaller areas along the Pecatoniea, in the southwestern 
part of the county. It produces good com, small graiu, and 
hay crops, 

Wabash silt loam is an alluvial soil, often poorly drained 
and found in the smaller valleys and stream courses. The soil 
is variable: small portions are mucky. It is mainly u«ed for 
pasture, though more elevated areas give good corn and hay 
crops. 

Wabash loam is more uniform than the silt loam, is some- 
what better drained, aud is found in the wider stream bot- 
toms and as an outwash deposit over the Wisconsin Valley 
sands. It ia a very productive soil, usually benefited by tile 
drainage. It often produces' 90 bushels of corn per acre, and 
sells at $70 to $100 or more an acre. 

Plainfield sand occupies a large proportion of the Wiscon- 
sin Valley bottom. It is not a very valuable soil and is in- 
clined to be droughty. It gives fair crops of corn, barley, and 
buckwheat in favorable years. 

Plainfield sandy loam is the better type of sandy soil of the 
Wisconsin Valley bottom. It produces good grain crops and 
clover will grow on it. 

Duneaand .consists of irregular, generally small, areas of 
Plainfield sand which has been blown into ridges by the wind. 
This is hardly an agricultural soil: it is very poor and is gen- 
erally kept wooded. 

Lintonia silt loam is an alluvial soil found on elevated, well- 
drained, and level terraces along the sides of the larger stream 
bottoms entering the Wisconsin River Valley. It resembles 
Knox silt loam in texture and is slightly higher in agricul- 
tural value. 

Muck is found closely associated with Meadow. In some 
of the larger stream bottoms some of it can be readily and 
profitably drained. 

Meadow includes the marshy portions of the Wisconsin Val- 
ley adjoining the river. Part of it is wooded and part is clear 
and furnishes pasture and good crops of marsh hay. 
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Itough stony land consists of rocky cliffs and steep, stcny 
liill land too rough to plow. It is found mostly within Knox 
silt loam type in the northern half of the county. Hfuch of 
it is useful for pastoje and forestry. 

Agriculture dates back to 1830, wheat being the first impor- 
tant crop. With the decline of wheat production about 1870, 
dairy and live-stock interests developed. The county is now 
distinctly a dairy section. Com is an important crop. Cheese, 
cattle, and hogs are important products. Lead and zinc are 
mined in the southern and western parts of the county. Al- 
falfa, root crops, and silage should come into more general 
use as dairying develops. About 78 per cent of the farms are 
operated by owners. 

The climate is healthful, and the rainfall generally suffi- 
cient for all crops. 

KEEP THE MAP. 

The Experiment Station will publish bulletins from time to 
time dealing with the management of the different types of 
soil mapped, so that some way should be found by eaeji per- 
son receiving a copy of this report to keep the map perman- 
ently. If the map is folded in such a way as to have the part 
you are interested in of a convenient size and then have a 
simple frame with glass made to hold it, it can be kept in- 
definitely. Since some of the colors fade after being exposed 
to strong light for a long time, it would he a good plan to 
. have a protecting flap of dark cloth over the map when not in 
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INTRODUCTION 



Before the greatest success in agriculture can be reached, it 
is necessary that the farmer should have a thorough knowledge 
of the soil upon his own farm. A soil may be well adapted to 
one crop, and poorly adapted to another crop. Clover will 
produce a vigorous growth and profitable yields on the average 
loam soil which contains lime and is in a sweet condition; but 
on a sandy soil which is sour, or in an acid condition, clover will 
not make a satisfactory growth. We may say, therefore, that 
failure is certain to be invited when such important facts are 
disregarded, or overlooked. The degree of success which it is 
possible to win on any farm is, in direct proportion to the prac- 
tical knowledge possessed by the farmer concerning the soil and 
its adaptation to crops. A thorough knowledge of the soil is as 
essential to the farmer as a knowledge of merchandise and 
business methods is to the merchant. 

The State of "Wisconsin, working in .cooperation with the 
United States Department of Agriciilture, is making a careful 
study of soils and agricultural conditions throughout Wiscon- 
sin, and is preparing soil maps and soil reports of all counties 
in the State. A soil map shows the location and extent of the 
different kinds of soil. Tracts of 10 acres and over are mapped, 
but often areas of even smaller extent are shown. The wU map 
is prepared by trained men, who go over a county thoroughly, 
and examine the soil by making a sufficient number of borings 
to a depth of 36 inches to keep account of all variations. A re- 
port is also made, to accompany and explain the map, and this 
is based upon a careful study of the soils within the region sur- 
veyed, and upon such other features as have a direct bearing 
upon the agriculture of the area. 

It is the object of this siirvey to make an inventory of th« 
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soila of the State, and to be of practical help to farmers by lo- 
cating and describing the different soils, by determining their 
physical character and chemical composition, and by offering 
suggestions for their management, based upon the work of the 
Soil Survey within the area, covered in the report, and upon the 
results of field tests made by the Experiment Station. 

Soil fertility depends upon two factors : first, upon the physi- 
cal characteristics of the soil, such as water holding capacity, 
workability, etc., and second, upon the chemiciU composition of 
the material composing the soil. The chemical composition de- 
pends upon the mode of origin of the soil, and the source of 
material from which the soil is derived. 

Water holding capacity, and other physical properties of soil 
all depend chiefly upon texture, which refers to the size of the 
individual soil grains, or particles. A coarse sandy soil, for ex- 
ample, will not retain moisture so long as a loam soil, or clay 
loam, because the finer the soil grains, the greater will be the 
total soil-grain surface area to which moisture may adhere. 
Texture is determined in the field by rubbing the soil between 
the thumb and fingers, and with experience one soon becomes 
expert at judging the size of soil grains. This field judgment 
is verified in' the laboratory by a meckaniaA analysis., which is 
made by a simple method of separating soil grains into'different 
groups, of which there are seven. These are known as clay, 
silt, very fine sand, fine sand, medium sand, coarse sand, and 
fine gravel. 

A chemical analysis is also made of the soil to determine the 
amounts of various essential plant-food elements which are pres- 
ent. A chemical analysis shows whether the soil contains a 
large store of plant food, or only a small quantity, and it indi- 
cates which kinds of plant food will probably be needed first. 
The amount of organic matter in the soil is also determined, and 
tests are made to show conditions relative to soil acidity. 
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SOIL CLASSIFICATION. 

Soils are grouped aeeording to texture into soil classes, a soil 
class being made up of soils having the same texture, though 
differing in other respects. A fine sand, for example, may be 
light colored and of alluvial origin, while another fine sand may 
be dark in color and of residual origin, while a third fine sand 
may have been blown into sand dumes by the wind, yet all of 
these soils would belong to the same class, because the greater 
proportion of the soil grains have the same size or texture. Thus 
we may have different kinds of clays, loams, sands, etc., and 
the class to which any soil will belong depends upon the size 
of the individual soil grains of which it is composed, and not 
upon its color, origin, topographic position, or agricultural value. 

SOIL CLASSES 

SOII^ CONTAININQ LESS THAN 2 

Coarse sand. — Over 25% fine gravel and c( 

ot any other grade of sand. 
Sand.— Over 25% fine gravel, coarse and medium sand, and less than 

50% fine sand. 
Fine sand. — Over 50% fine sand, or less than 25% fine gravel, coarse 

and medium sand. 
Very fine sand. — Over 50% very fine sand. 

Soils Containino Betwebn 20-50% OF Silt and Clat 
Sandy loam. — Over 25% fine gravel, coarse and medium eand. 
Fine sandy loam.^Over 50% tine sand, or less than 25% line gravel, 

coarse and medium sand. 
Sandy clay. — Less than 20% silt. 

Soils Containing oveb 50% of Silt and Clay 
Loam. — Less than 20% clay, and less than 50% silt. 
Silt loam.— Less than 20% clay, and over 50% silt. 
Clay loam.^Between 20 and 30% clay, and less than 50% silt. 
Sllty clay loam. — Between 20 and 30% clay, and over 50% silt. 
Clay.— Over 30% clay. 

Soils may be grouped in another way, "Where soils are closely 
related through similar sources of the material from which de- 
rived, mode of origin, topographic position, etc., so that the 
different soils constitute merely a graduation in texture of 
otherwise uniform material, such a group is called a soil series. 
It corresponds to the family which is made up of different, in- 
dividuals having the same parentage. The Miami series, for 
examples, includes light colored, glacid material where the soils 
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have been derived largely from the underlying limestone, and 
the soils in the series range in texture. from a clay loam to sand 
and gravd. The Plainfield series includes light eolored soils in 
regions where no limestone is present, and where the material 
Occ:ara as outwash plains or stream terraces. The soils in this 
series also have a wide range in texture. The name used for a 
sou series usually indicates the locality where that particular 
aeries was first recognized and mapped by the Soil Survey. 

By uniting the name of, the soU class, which refers to texture, 
with the name of the soil series, which refers chiefly to origin, 
we get the soil type, which is the basis or unit of classifjong and 
mapping soils. A soU type, thus, is a soil which is uniform 
throughout its entire extent in texture, color, topographic posi- 
tion, and other physical properties, and having a distinct agri- 
cultural unity, that is, being adapted to the same crops, and re- 
quiring the same treatment. It is also uniform in the source of 
material from which it is derived, and the mode of origin which, 
taken together, determine the chemical composition. Since the 
soil type is the unit in classifying and mapping soils, and the 
basis upon which experimental work should be conducted, every 
farmer should be familiar with the soil types on his farm, and 
their leading characteristics. 
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SOIL SURVEY OF THE BAYFIELD AJRBA, 

WISCONSIN 



CHAPTER I. 
GENERAL DESCRIPTION OF THE AREA. 

The Bayfield area, covering 329 square miles, or 210,560 
acres, includes portions of Bayfield and Ashland Counties, "Wis- 
consin. It covers that part of Bayfield County lying east of the 
ninety-first meridian of longitude and north of 4()° 30' north 
latitude, together with that part of Ashland County included in 
Tps. 47 and 48, R. 4 W. on the mainland and the entire group 
of the Apostle Islands. This area is situated in the extreme 
northern part of the State, elwe to the western extrem- 
ity of Lake Superior; and the surveyed portion of the Eaydeld 
Peninsula, together with the adjacent islands, constitutes the 
most northerly land in Wisconsin. 

In the region comprising this area and the adjacent country 
were the earliest white settlements in this section, explora- 
tion parties under Radisson and Qa-oseiUiera having visited it 
as early as 1661, Trading posts were early established to 
facilitate intercourse with the Indians at various points in this 
region, one of which, on the shores of Chequamegon Bay, was 
called La Pointe. This post, subsequently removed from 
te mainland to Madeline Island and familiarly known as the 
Old Mission, has become famous by its association with the 
memories of AUouez and Marquette. The agricultural devel- 
opment of this country until very recently has, however, been 
slow, notwithstanding the fact of its early exploration. Tho 
great wealth of its forests, which first attracted attention, and 
the. subsequent discovery of the mineral resources of northern 
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Wisconsin were the inducements that brought about most of 
the development which has taken place. This whole region 
was originally peopled by the various branches of the Chip- 
pewa Indian Nations, which are now represented by but few 
individuals. 

The earliest white immigration was from other portions of 
the then Northwest Territory, of which this region was a part, 
and from Canada, the latter settlers being mainly of French 
extraction. More recently the immigrants have been largely 
Scandinavians and Germans. 

That portion of the Bayfield Peninsula included within this 
area is of a rolling and almost rugged character, possessing 
but a few level areas, none of which are of any great extent. 
It is a region of hills and valleys. The dopes of the former, 
however, are seldom steep enough to prevent cultivation, 
though in some of the latter the drainage is inadequate. The 
elevations rise at onee from the shore line on the east in a 
sharp, terraeelike ascent, while' on the north the shore line 
is characterized by a continuous line of precipitous bluffs of 
red saadstone or red day from 10 to 50 feet in height, from 
which the rise is very sharp, elevations of 200 and even 
300 feet being found at distances of from a few hundred 
feet to about a mile from the shore line in the northern por- 
tion of the peninsula. Proceeding southward the shore line 
loses much of its ruggedness, and the land along the shore 
assumes a more gently rolling character, that bordering on 
Chequamegon Bay on the south being low and level for a con- 
siderable distance inland. That part of Ashland County lo- 
cated on the mainland and included in this area lies mainly 
to the south of the city of Ashland. It extends from the lake 
front in a series of gentle rises and level stretches, reaching 
its maximum elevation in the southeastern part of the area, 
and forming a gently rolling plain somewhat dissected by de- 
pressed streams and gullies. 

The surface features of the Apostle Islands are somewhat 
varied. The shore line of practically all of them consists of 
bluffs from 20 to 100 feet high, with here and there a few sand 
beaches, from which there is a gradual rise toward the cen- 
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ter, Stockton, Ironwood, Michigan, Cat, and Sand Islands 
are somewhat saucer shaped, their interiors being slightly 
depressed or at least nearly flat. The topography is usually 
gently rolling, or has a gradual slope from the bluffs along 
the lake to the interior. Oak Island is the highest and most 
rugged, reaching an elevation of 420 feet above the lake. 
This is higher than any part of the mainland within a few 
miles of the lake shore. The elevation of the other islands 
ranges from 20 to l.'iO feet above the lake. 

In the northern part of the Bayfield Peninsula, numbers of 
small streams, together with Sand and Raspberry Rivers, af- 
ford an excellent system of surface drainage for much of this 
country. In areas of Superior clay considerable erosion has 
taken place along these stream courses. The sandy loam, 
however, permitting the passage of the water downward, 
rather than tending to create surface flow, is not so greatly 
affected. By reason of the rolling character of the surface, 
there are many depressions in this section in which the drain- 
age from the ad.ioining hillsides collects, and from which it 
can escape but slowly, resulting in the formation of swampy 
spots. These are of frequent occurrence, hut are usually of 
small individual extent. At present but little attempt has been 
made to drain the greater number of these areas, though as ag- 
ricultural development progresses, they will doubtless all he 
reclaimed. 

South of Ashland the slope is generally northeastward, the 
drainage being effected through the White River and otb^fx 
streams, into which many small streams find their way. Ow- 
ing to its nearly level topography ajid to the impervious char- 
acter of the soil and subsoil, much of the land lying south of 
the city is but poorly drained. The soil in this region is so 
retentive of moisture, and storm waters run off so slowly, that, 
as agriculture develops, it will be necessary to install drain- 
age systems. 

Until quite recently a large part of the area was a pinery of 
great value. White pine was the most valuable species found in 
the ori^nal forest, as well as one of the most abundant. Norway 
pine, hemlock, white and black spruces, balsam fir, white ce- 
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dar, and tamarack were also abundant. Deciduous and hard- 
wood species were represented by birch, elm, oak, maple, bass- 
wood, aspen, hickory, and ash. Most of the available timber 
has been removed, and the areas of stump land' are now over- 
grown with a dense seedling growth, consisting chiefly of 
birch and aspen. "When the original growth of the valuable 
white pine was removed, no adult seed-producing trees were 
left standing; consequently there has been no reseeding. 
Had a sufficient number of trees been left for this purpose, 
there would now be a thrifty stand of young pines that in 
time would overcome the intruding birches and poplars and 
reelothe these lands with a forest as valuable as that which 
has been so destructively removed. Moreover, the conditions 
provided by the undergrowth of birch, poplar, and other de- 
ciduous species are admirably adapted to the protection of 
the tender evergreen seedlings. 

A very small proportion of this area is cleared, the greater 
part being covered with the dense growth that sprang up when 
the timber was removed, and is still occupied by the stumps 
that mark the location of the former extensive forests. The 
cost of clearing and preparing these lands is considerable, yet 
the development that has taken place up to the present time 
indicates that satisfactory returns may be expected from capi- 
tal judiciously invested in farming in this region. 

Convenient transportation by rail and water puts all sections 
of this area in close communication with outside points as well 
as those places located within its limits. The Northern Pacific, 
Minneapolis, St. Paul & Sault Ste. Marie (Wisconsin Central), 
and Chicago & Northwestern Railway systems all enter this 
area, giving rapid transportation facilities to Duluth, St. Paul, 
Minneapohs, Milwaukee, and Chicago, as well as to the many 
smaller towns of the State and to the rapidly growing places in 
the iron and copper country. Besides the trains, daily boats 
ply between Ashland, Bayfield, and Washburn, and a ship-line 
connects Bayfield with Duluth, running three boats weekly 
each way. 

The chief city of the area is Ashland, a place of about 12,000 
population. It is the shipping point for large quantities of iron 
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ore and has ore and coal docks of p'eat capacity. Here also are 
extensive lumber mills, a blast furnace, and a wood-alcohol 
works. It is supplied with electric light* and a street railway, 
and has waterworks and a sewerage system. There are 
ehnrehes of various denoininationB and many graded schools. 
The hi^h school is an imposing building, said to be equal in 
both equipment and structure to any in the State. The city 
has wide streets, on which are located many good business 
blocks, banks, hotels, and residences. 

"Washburn, the next town in point of size, has a population 
of about 4,000. It is the county seat of Baytield County, and 
is a brisk and thriving town, possessing good graded and high 
school buildings, numerous churches, a newspaper, banlis, and 
retail business houses. Large sawmills and extensive lumber 
docks are located here. It is connected by rail and ferry with 
Ashland. 

Bayfield has long been known as a resort for hay-fever suf- 
ferers, being one of the few places where victims of that malady 
are said to obtain immunity from their sufferings. It is a pic- 
turesquely located hillside town of about 2,000 population, situ- 
ated near the northern end of the peninsula, directly overlooking 
the Apostle Islands' It has extensive lumber interests and saw- 
mills. Many hundreds of tons of Lake Superior whitefish, 
trout, herring, etc., are shipped from this point annually. It 
is connected with points outside of the area by the Chicago & 
Northwestern Railway system, and by that route and by ferry 
with Ashland. Frequent communication is kept up with Mad- 
eline Island, 2 miles off the mainland, and others of the Apos- 
tle Islands. It has numerous graded schools, a fine high school, 
a public library, and churches of many denominations, as well 
as good retail stores, and banking and hotel facilities. Bay- 
field is the center of a highly promising fruit-raising section, 
and a large area of small fruits, apples, and cherries is being 
developed, the direct result of the highly satisfactory yields 
and quality of the products obtained in thjs vicinity. 
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The soils of the Bayfield area are of glacial and lacustrine 
origin. The glacial material consists of a heterogeneous mass 
of stones, sand, silt, and clay, and belongs to the Late Wiscon- 
sin stage of glaciation. Tliis mass of material, forming the 
local soils of the present d&y, was brought into the area from 
the northeast over the country now occupied by Late Super- 
ior. The depth of the loose material over the underlying rock 
varies greatly, ran^ng from a few feet to several hundred 
feet. The hills in the vicinity of Bayfield, as well as the Ket- 
tle Range, are largely derived from this di-ift. Since its deposi- 
tion some erosion has taken place, serving to accentuate the 
rough topography prevailing over part of the area. 

Coming from Canadian shores, as the glacier did, a part of 
the deposit, and especially the coarser particles, is very dif- 
ferent from the rock on which it rests, and covers quite a 
wide range of mineralogical material. A considerable per- 
centage of the drift, however, is of local origin and consists of 
the ground-up particles derived from the underlying red Pots- 
dam sandstone. Many of the stones and bowlders of foreign 
origin are striated or scratched with deep groovesl 

The lacustrine material, or what might be more properly 
classed as glacio-lacustrine, was probably deposited prior to 
the advent and retreat of the Late Wisconsin glacier when the 
lake stood at a much higher level than at present. The beds 
of heavy red clay which were thus formed were later modified 
somewhat by the advance of the ice sheet. In places the clay 
was picked up by the ice or pushed along and mixed with the 
material already carried by the glacier. It is this modification 
by glacial action which accounts in part at least, for the pres- 
ence of pebbles and some bowlders in the clay on the Rayfield 
Peninsula and in the vicinity of Washburn, for the more un- 
even topography in these localities, and also for the mixture 
of clay and sand which is found in some places as the sulraoil 
of the Superior sandy loam. The level topography and the 
almost entire lack of pebbles and bowlders south of Ashland 
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indicates that the clay beds there were not influenced to so 
great an extent by glacial action. 

As only a small proportion of the area is improved, and as 
moat of the region is cut-over land covered with a dense second 
growth, fallen trees, brush and stumps, it is' much more diffi- 
cult to map than well settled regions. On account of these 
conditions it was found impracticable to separate and indicate 
all of the minor variations in the soil. The map is, therefore, 
somewhat more general than the detailed areas in the southern 
portion of the State. 

The names of the several types of soil mapped in the area, 
together with their actual and relative extent, are given in 
the following table: 
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CHAPTER II. 

GROUP OP CIiAY AND SILT LOAM SOILS. 

8VPERI0B CLAY. 

Description. — This type of soil, one of the most extensive in 
the area, is a heavy, compact clay of pinkish-red to light choc- 
olate red color, with no apparent difference in color or tex- 
ture between the soil and subsoil. After being properly cul- 
■ tivated for a few years, the soil appears to become lighter in 
textnre and looser in structiire, and to approach a brown 
color. This is due to mellowing effect of cultivation and to 
the incorporation of organic matter. When wet it is very 
adhesive and plastic ; in drying it cracks on the surface, and 
both soil and subsoil have a tendency to break into cubical 
blocks or grains. 

The surface frequently has a covering of from 1 inch to 3 
inches of grayish silty material, from which the clay particles 
have doubtless been removed, and with which are incorporated 
varying quantities of organic matter. In many places, how- 
ever, this covering has been entirely eroded. Small areas of 
sand, forming a thin layer over the clay, are sometimes found, 
but areas of this character are usually of too limited extent 
to be indicted on the map. Small depressions or flat areas of 
poor drainage, locally known as swampa, are found. Most 
of these patches may be readily drained when cleared, and aa 
the soil differs from the better-drained areas chiefly by hav- 
ing a higher organic matter content, and as the patches are 
of small extent, they have not been separated!. 

In both soil and subsoil are sometimes found fragments of 
rocks and rounded pebbles, with an occasional bowlder. These 
are most common in that portion of the type lying near Wash- 
bum and farther north on the Bayfield Peninsula, where the 



>A-n 



oogic 



GROUP OF CLAY AND SILT LOAM 801L8. 19 

clay is more elosely associated with the moraine, and where 
it has been somewhat modified by gl'aeial action. This modi- 
fication doubtless accounts for the texture being slightly 
lighter in these localities than it is in the southern part of the 
area. 

Extent and distributum. — This is the moat extensive type in 
the area and oceupiea 53.4 percent of the region surveyed. 
Extending south from Ashland, and northward along the west 
shore of Chequamegon to a point about 6 miles north of 
Washburn, its extent is broken only by a few small patches 
of Superior sandy loam. The type is extensively found in the 
northern part of the Bayfield Peninsula also, and it occurs 
on some of the Apostle Islands. On Madeline and Sand 
Islands it is the predominating type. 

Topography and drainage. — The surface of this type varies 
from level to gently rolling and even rolling in a few places. 
The level tracts are found chiefly in the region west and south 
of Ashland. As found on the Bayfield Peninsula the surface 
is frequently more rolling. The rolling phase is not as exten- 
sive nor as important as the level portion of the type. Su- 
perior elay is very retentive of moisture, and the impervious 
character of the subsoil, together with its generally level 
topography, makes the problem of drainage a highly im- 
portant one. Much of the type in this area, in its natural 
condition, is very deficient in this respect, and its surround- 
ings are such as to present difficulties in establishing an 
adequate drainage system. Tiles are found to work well, 
notwithstanding the seemingly impervious nature of the 
subsoil. Reliance is at present chiefiy put in open ditches, 
so arranged as to remove quickly the surface water, arid 
but little tile draining has been done in this area. Ex- 
perience has shown the system of shallow surface drains to 
be very effective, and since such drains can be readily and 
cheaply constructed, they are recommended for general use 
at the present time. On the' level tracts tile drains are neces- 
sary, and on some of the gently rolling or sloping land, though 
not absolutely essential, they are beneficial. Where the farms 
are more highly developed and the financial condition of the 
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landowners will permit, tile drains should be installed where 
drainage is the most deficient. 

Origin. — The type is a lacustrine deposit laid down prob- 
ably prior to the Lake Wisconsin stage of glaciation and later 
influenced in varying degrees by the iee sheet. In this area 
it occurs chiefly on the nearly level plains in the southern part 
and as a more rolling bench along a portion of the northern 
and eastern shore line. On some of the islands and in the 
northern portion of the area, its position on the slopes seems 
to indicate that it was at one time overlain by a covering of 
the sandy material now found on the higher elevations, but 
which has since been removed. This type is highly suscep- 
tible to Btream erosion, and when found occupying even 
slightly rolling plains, it has frequently become deeply guiiied 
along the stream courses. 

Native vegetation. — The original growth of white pine and 
other conifers in the south half of the area has been entirely 
removed, and on the uncultivated portions of the type in this 
region there has sprung up a thrifty growth of aspen and pop- 
lar. In the northern part of the area on the Bayfield Penin- 
sula there is considerable hardwood, chiefly maple, birch, and 
hemlock, and some of this is still in virgin forest. 

Present agricultural development. — Where favorably located, 
Superior day is a strong soil and is eminently suited to the 
production of grasses and clover for mowing as well as for 
pasturage. Potatoes, mangels, turnips, and corn are being 
grown with success. Early varieties of corn for silage can 
be grown on all of the type. Some corn has been matured, 
and very satisfactory yields secured. Peas do very well, and 
yields of 33 bushels per acre have been secured. Wheat has 
yielded from 25 to 32 bushels per acre on the Experiment Sta- 
tion farm, and potatoes average 150 bushels, with a maximum 
yield of 320 bushels per acre. While good yields of potatoes 
are secured, the soil is heavy and rather difficult to handle 
for this crop. Clover does very well, and some alfalfa lias 
been successfully grown on well-drained areas of small extent. 

After a few years of proper cultivation, especially when 
bldver is gtowti, this boil becomes much more loamy and mere 
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easily worked. The type is well adapted to general faiiuing 
and dairying, and development is now well under way along 
these lines, especially in the. vicinity of Ashland and south- 
west of Washburn. 

MetJiods of improvement* — The chemical composition of Su- 
perior clay shows it to have considerable amounts of most of 
the essential elements of soil fertility. It is only moderately 
well supplied with phosphorus, however, and where heavy crops 
are produced and especially where grain or hay is sold from 
the farm and comparatively little concentrated feed stuff pur- 
chased, it will be found' profitable to use commercial fertil- 
izers containing this element. The total amount of potassium 
is large, as is the ease with all members of the Superior series 
of soils. The total amounts of organic matter and nitrogen 
are only fair and should be increased. The surface soil is 
often more or less acid, but the subsoil is well supplied with 
lime, 80 that while moderate applications of some form of lime 
may be necessary on much of this type of soil to permit clover 
and alfalfa to make their best growth, it is very probable 
that when alfalfa is well established and drawing on the sub- 
soil, much less lime will be needed than on the more acid 
sandy soils. 

In order to render this type more open and porous, and bet- 
ter to effect the ventilation and aeration of it, the use of 
coarse stable manure or the plowing under of green manur- 
ing crops is to be recommended. Wherever such a course has 
been followed a marked improvement has resulted in every 
instance. Good crops of wheat, peas, turnips, rutabagas, and 
potatoes have been obtained in the second year following 
such treatment. The question of drainaget should be given 
careful consideration. While tile diainage is not essential, 
except in a few instances, it is very desirable, even where 
there is a gentle slope. 

Prom the results obtained on the Experiment Station farm 
near Ashland, it appears that the best way to subdue and im- 
prove this type is to practice thorough cultivation and to follow 
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a definite crop rotation, plowing under a crop oi; clover occa- 
sionally. A rotation whieli has given good results consists of 
small grain — wheat, rye, oats, or barley— the first year, seeded 
with clover and a little timothy; the second year clover, the 
first cutting being for hay and the second left for seed; the 
third year, mixed clover and timothy. The sod is manured 
either before plowing in the fall, or on the plowed field dur- 
ing the winter. The fourth year a cultivated crop should he 
grown. 

Uncleared, cut-over land of this type can be bought for $12 
to $25 an acre. Farms of similar soil, cultivated and im- 
proved, in Fond du Lac County can not be bought for less 
than $100 an acre. 

The following table shows the average results of mechanical 
analyses of the Superior clay, both soil and subsoil': 
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SUPERIOR SILT LOAM. 

I>eacripf,ion. — Superior silt loam, to a depth of about 12 
inches, consists of a reddish or chocolate colored, very fine 
sandy er silt loam, underlain by silt or very fine sandy loam. 
But little difference in color exists between soil and subsoil, 
which latter merges at an increasing depth into stiff red or 
brown clay. This type is recognized solely by the percent- 
age of silt present in both soil and subsoil, and by the absence 
of rock fragments and gravel so commonly met with in Su- 
perior clay. 

Extent and distribution.— T\ie type is of limited extent, oc- 
cupying only ,7 per cent, of the area, or approximately 1,472 
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acres. It is eonfiiied to a few small scattered acreas in the 
northern part of the Bayfield Peninaula. 

Topography and drainage. — The surface of the type varies 
from nearly level over small tracts to gently rolling and roll- 
ing. Over the more level portions the natural drainage is de- 
ficient, and tile drains should be installed before the best re- 
sults can be expected. 

Origin. — This type is a lacustrine deposit of glacial material, 
but has been considerably reworked. It occupies an inter- 
mediate elevation between Superior clay and Superior sandy 
loam. The depth to which its surface and intermediate 
layers have been laid down over the red clay is extremely 
variable. 

Native vegetation. — The original timber growth of hemlock, 
spruce, and pine has been nearly all removed and is now suc- 
ceeded by gray birch and popular. 

Present agricultural development.— Only a small proportion 
of Superior silt loam is under culti\ation but from results 
thus far obtained the type has proven to be a good general 
farming soil, and when improved will be adapted to the same 
crops as Superior clay. It is a lighter soil, however, and 
can be cultivated with less difficulty. It may also be adapted 
to a wider range of crops. 

Methods of improvement. — The chemical composition of Su- 
perior silt loam does not vary largely from that of the Superior 
clay as given on page 21. In most cases it has a somewhat higher 
amount of organic matter and also has a somewhat larger amount 
of lime in the subsoil, though the surface soil is in many cases 
slightly acid. Its improvement in fertility should be along 
the lines suggested for the management of Superior clay 
as stated on page 21. 

Like Superior clay, its most profitabe use would prob- 
ably i.e in connection with dairying as pasture or mowing 
lands for the production of hay, both grass and clover doing 
well on it. By applying stable manure or by having green 
crops plowed under to supply organic matter so much needed 
by this type, marked increases in these crops will be obtained. 
Such treatment also is necessary if root crops of any kind are 
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to be grown on it. On one fann in the area it has been re- 
cently planted to strawberries, but it is too soon to deter- 
mine its fitness for their production. 

The following table gives the r^ults of mechanical analyses 
of soil and subsoil of Superior silt loam : 



Mechanical analysis of Suptrior nit loam. 
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CHAPTER III. 
GROUP OF SANDY SOILS' 

SUPEEIOB SANDT LOAM 



Descj-iption. — Where typieally developed the surface soil of 
Superior sandy loam, to a depth of 12 to 18 inches,, cou- 
sists of a gray to brownish sand -or light sandy loam of fine 
to medium texture, usually beeoming somewhat loamy with 
increased depth. At 18 to 24 inches it passes into a stiff, ten- 
acious red clay. Occasionally at the lower depths the clay 
subsoil is interstratified -with layers of fine sand and pockets 
of sand are sometimes found. The subsoil is the same mate- 
rial as the Superior clay, and where exposed in road cuts or 
by stream erosion, it exhibits the same tendency to break up 
into cubical particles and to crack and cheek. A character- 
istic of the type is the presence on the surface of rounded 
stones and bowlders, the latter in places in such quantities as 
to interfere with cultivation. 

Areas of this type, as described, occur in the vicinity of 
Bayfield and along the north shore of the Bayfield Peninsula. 
The greater proportion of the soil on the Apostle Islands is 
also typical. There are, however, areas of considerable ex- 
tent on the mainland, where the soil varies considerably from 
the description given above. The most important difference 
is that the clay subsoil is not always within 3 feet of the sur- 
face, and ia a number of places it undoubtedly lies more than 
6 feet below the surface. The surface soil in such places 
consists of a medium to fine loamy sand, which usualy grades 
into a loose, incoherent yellow or brownish sand of medium 
texture. A small quantity of gravel is sometimes found upon 

• See Wisconsin Bulletin 204— "The Improvement of Sandy Soils." 
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the surface and also in the lower subsoil. Oil account of the 
irregularity of these variations, the fact that the clay may be 
found coming to the surface in places throughout the deep 
sand areas, and considering that the country ia lai^ely unde- 
veloped cut-over land, thickly grown up with brush which 
makes it very difficult to get over, separation of the several 
types could not be satisfactorily made. 

Superior sandy loam is confined chiefly to the north 
half of the area and to the Ap&stle Islands, though there are 
a few scattered areas in the southern part of the survey. 

It is the second type in the survey from the standpoint of 
acreage and comprises 3S.6 per cent, of the area surveyed. 

In topography this type is gently rolling to hilly. On some 
of the islands and aJso on a portion of the mainland it occu- 
pies gentle slopes, but much of it is steep, though never too 
steep to be cultivated or put in orchards. 

On account of its topography and texture, the natural 
drainage is good. Where the day subsoil lies at considerable 
depth below the surface, crops may suffer from lack of mois- 
ture during extended dry spells. 

Xn origin the material composing Superior sandy Icam 
is derived from two sources. The sand, gravel, and bowlders 
are all of glacial origin, while the underlying clay is lacuAtriue 
material which has been influenced more or less by glacial ac- 
tion. 

The original timber growth consisted of pine, hemlock, 
maple, birch, and spruce. All of the pine and the best of the 
other timber has been removed. The second growth consists 
chiefly of birch and poplar. The clearing of the underbrush 
and the removal of the stumps is a difficult task and requires 
a great deal of labor. The cost of clearing and getting the 
land ready for the plow varies from $30 to $75 an acre. 

Presunt agricultural development. — Only a comparatively 
small percentage of Superior sandy loam is under culti- 
vation. As a rule it possesses good surface and internal drain- 
age, is easily tilled, and is warm, responsive soil. It is the 
predominance of this type in the vicinity of Bayfield that has 
earned for that place its reputation as a fruit-producing cen- 
ter. 
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Superior sandy loam is especially adapted to the pro- 
duction of small fruit and truck crops. Apples and cherries 
also do well when the location is suitable. Gttod crops of 
clover, timothy, potatoes, peas, and root crops are obtained. 
Com for silage can be readily grown and some has-been ma- 
tured. Alfalfa has been successfully grown. The greatest 
returns from this type are secured from strawberries and bush 
fruits whicb come on the market after berries from other sec- 
tions are gone and when there is a good demand. 

In view of its adaptation to a wide range of crops and the 
fact that it warms up more rapidly in the spring tban the 
heavier soils, this type is probably the most valuable iu the 
area. 

Method of improvement. — The chemical analysis of Superior 
sandy loam shows that the heavy subsoil is essentially the same in 
chemical character as that of Superior clay. In fact it has the 
same subsoil, but with a sandy surface soil. In ebemical 
composition the sandy surface soil of this type is somewhat 
lower in total phosphorus than Superior clay; tb'j average 
number of pounds of phosphorus for the surface 8 inches of 
an acre being approximately 600 pounds; of potassium ap- 
proximately 25,000 pounds; and of nitrogen 1300 poiinds. 
The organic matter, while somewhat larger in amount than in 
Superior clay, should still be increased to furnish an adequate 
supply for the development of available phosphorus, potas- 
sium, and other mineral elements. The surface sandy soil is 
rather low in lime,* but the subsoil is, in most cases, well sup- 
plied with this substance, so that while light liming of the 

* As'thia type Js trequently In an acid condition, and this and other 
soils In the area would be benefited by the application o( lime, every 
farmer should hnow how to test his soil (or acidity. "A very simple 
and reliable method to detect soil acidity is toy the use of blue litmus 
paper, which can be secured o( any good druggist. Take a handful of 
moist aoll and form it into a ball. Break the ball Into halves and 
place a piece of blue litmus paper in the center on one of the halves, 
and cover with the other half. After 5 minutes breaJi the ball, and if 
the paper is pinit in spots or over the whole end, the soil is acid^" "Soil 
acidity is also usually indicated by the growth of certain weeds, such 
as sheep sorrel, horee4ail rush, corn spurry, and wood horsetail." For 
more information on this subject, see Bulletin No. 230 of the Wisconsin 
Experiment Station on Soil Acidity and Liming. 
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surface will imdoubtediy be helpful in promoting the growth 
of qlover, it is not likely that as large amounts of this mate- 
rial will be needed on these soils as will be necessary on soils 
where the acidity is greater. 

Land values are gradually increasing, aa a result of the de- 
velopment of the fruit industry. Ten years ago most of the 
land in the vicinity of Bayfield eould have been bought for 
$5 an acre, or less. At present the areas suitable for orchards 
sell for $25 to -$50 an acre, and even more than this if espe- 
cially well located. 

The following table shows the average results of mechanical 
analyses of the soil and subsoil of Superior sandy loam ; 

Mechanical analgnei of Superior tandy loam. 





Flue 


Coarse 


Mediam 

SSDd. 


:ss. 


sand. 


Slit. 


Clay. 




Per tent. 
2,8 


Percent. 
11.3 
S.4 


Percent. 

... 


25.6 

14,6 


Percent. 


2S.3 













COLOMA GEAVBLLY SAND 

Description.— Co\om& gravelly sand is a yellow to red- 
dish or chocolate-colored, loose, incoherent sand, ranging from 
medium to coarse texture, underlain by light-red or brownish- 
red sand of much the same character and texture as the sur- 
face layer. Frequently the surface inch or two is of light to 
dark gray color, sometimes approaching black, as a result of 
the presence of organic matter and weathering. Both soil 
and subsoil carry a large percentage of rock fragments and 
gravel. These are of various materials among which have 
. been recognized red, brown, and gray sandstone, granite, and 
other crystalline rocks, quartz, agate, and amorphous igneous 
rocks. Bowlders are of frequent occurrence both on the sur- 
face and in the soil and subsoil. 
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Scattered throughout the type are areas where the soil is 
somewhat heavier and better than typical. Such areas, how- 
ever, could not be separated and mapped on account of their 
small size and the undeveloped condition of the country. 

This tjre is of comparatively small extent and occupies 
only 3.9 per cent, of the area surveyed. It is confined chiefly 
to the west central portion of the area, northwest from Wash- 
bum from 4 to 8 miles. A small tract is found at Bayfield and 
another somewhat larger about six miles to the southwest, 
on Blueberry Ridge. 

This type generally occupies the higher elevations, though 
occasionally it is found protruding into the valleys. As foimd 
in this area the type forms a series of rounded knolls or hills, 
forming a part of the Kettle Range. 

The natural drainage is excessive and when brought under 
cultivation crops will doubtless suffer from lack of moisture 
during portions of the growing season. 

The type is of glacial origin and is made up largely of unas- 
sorted morainic material. 

The original growth was pine, which has been practically 
all removed, and in its place there has sprung up a somewhat 
sparse and unthrifty growth of birch, with an occasional pop- 
lar. The undergrowth is sumac and huckleberry, with a 
ground covering of wintergreen and .other low growing or 
creeping species. In the low-lying, damp localities some hem- 
lock, maple, and black aMer are to be found growing upon it. 

There are also tracts of maple and hemlock on soil of the 
higher areas, but such tracts are of comparatively small ex- 
tent. 

Present agricuUural development. — Only a very small pro- 
portion of the type is under cultivation. Where typical it is 
less productive than any of the other soils with the exception 
of Beach sand. Where heavier than usual, and where tlic 
surface is not too broken, it will be a fair soil when brought 
under cultivation. 

Method of improvement. — Coloma gravelly sand, as indicated 
by a single analysis which has so far been completed, has appnnc- 
imately 625 pounds of phosphorus, 33,000 pounds of potassium, 
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and 2,000 pounds of nitrogen in the surface 8 inches of an 
acre. It will he seen that in phosphorus it is nearly 
the same as that of the Superior sandy loam, and some- 
what lower than that of the heavy Superior clay. It is rather 
low in phosphorus for soils which are to be heavily cropped, and 
the maintenance of a high degree of fertility will: require the 
addition of some form of phosphorus as a fertilieer. The sup- 
ply of potassium, while good in total amount, will require the 
presence of a larger amount of actively decomposing organic 
matter to render it available than these soils in their vingin 
conditions have on the average, so that the chief lines ot im- 
provement called for are organic matter and phosphorus, 
"While only slightly acid at present these soils have relatively 
little calcium carbonate, either in the surface or subsoil, and 
the use of ground limestone or other form of lime will be of 
great benefit in the growing of clover or alfalfa — those crops 
which are moat helpful in increasing the nitrogen and organic 
matter of the farm. In case of fruit lands, cover crops of some 
legume should be grown where an increase in the fertility is 
desired, though in many cases it is probable that a more ma- 
ture and fruitful growth will be made without increasing the 
fertility of these soils to any considerable extent than would 
be the case if they were managed in such a way as to add 
largely to the organic matter, as would be desirable in raising 
staple agricultural crops. 
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CHAPTER IV. 
GROUP OP MISCELLANEOUS SOILS. 



Genesee loam ia very limited in extent and subject to 
considerable variation. It consists of alluvial material which 
has been waaheJ down from the higher lands and deposited by 
the streams in times of overflow. The type consists of a brown 
loam or sandy loam 12 to. 16 inches deep, urtderlain by a sand 
or sandy loam. 

Pockets of silt and elay are found in places, and the varia- 
tions are so numerous that it is impracticable to separate and 
indicate them on the soil map. 

Only one area of this type was mapped. This lies along the 
Sioux River, north of Washburn. Here the type is under cul- 
tivation and produces good crops of hay, potatoes, and fodder 
com. Part of it is subject to annual overflow, but the water 
does not cover the land long enough to prevent its being culti- 
vated. 

Small areas of this type occur along some of the other 
streams in the survey, but they were too small to be shown 
in the map. 



Comparatively little Beach sand oecuis in the area. Areas 
are found only in sheltered bays along the main shore and 
chiefly along the south and west shores of the islands, which 
are somewhat protected from severe wave action. The north 
and east shore of the islands and most of the mainland con- 
sists of rocky walla. 

Beach sand consists cheifly of quartz sand and some rounded 
gravel derived from the rocks that cover the lake liol- 
tom. Rome of the material is carried down by the streams 
from the sandy regions and some is washed from bluffs by the 
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waves. Long Island consists entirely of Beach aand. The 
other areas are narrow strips along the shore. "Where most 
extensively developed, the sand occurs as a low ridgo from 2 
to 3 feet high. At the mouth of Sand River there are two such 
ridges, between the Marsh and the lake front. The oldest por- 
tions of the Beach formation support a slight growth of sand 
cherries, a wild vetch, and some blueberries. 



UARSH (iNCLUblNO AB&VS OP SWAMP). 



Marshy spots, in their present condition entirely unsuited 
for cultivation, are found in a number of places throughout 
the area. Those a,t the mouth of Sand, Raspberry, aod Sioux 
Rivers, and the largest areas oh Madeline Island, consist chiefly 
of Peat which is but slightly decomposed. These places are 
very wet throughout the year, and it would be difliciJlt to drain 
them, as they are but little above the level of Lake Siiperior. 
The small area 21^ miles northwest of Bayfield is also Peat. 
The Marsh west of Ashland has a mucky peat covering for a 
few inches or a foot, and is underlain with clay. The higher 
portions of it can be useds for cnttiuft hay, but most of it is 
too wet and low to be easily reclaimed. 

There are a number of low-lying areas throughout tlie re- 
gion of Superior clay where the drainage is poor and where 
water stands part of the year. "While these plaees arc some- 
times referred to as Swampy, thev should not be considered 
as swamp, for as soon as the land is cleared they will drain out 
sufficiently to be cultivated, and the soil itself does not differ ma- 
terially from Superior clay. Areas of this kind are to be 
found on Sand, Stockton, Michigan, Cat, and Ironwood Is- 
lands, as well as on the mainland. 

The areas mapped as Marsh include only those which arc 
in a wet, soggy condition for th". greater portion of the year. 
The inland areas can doubtless be profitably drained when the 
surrounding country is more extensively developed, as the 
streams passing through them have considerable fall. The 
Marsh areas at the mouth of streama, howevi^r, are all so low 
and 80 near the level of the lake that drainage would be im- 
practicable^ 
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GENERAL AGRICULTURE OF THE BAYFIELD AREA.* 

There are at present but few well -developed farms in that 
portion of the area lying to the north and northwest of Bify- 
field. The average size of sueh farms as do exist is from 10 
to 30 acres. The type of farming followed on these has of nec- 
essity been general, no attempt having been made at specializa- 
tion until recently. 

In the last few years the tendency has been toward the rais- 
ing of small fruits, together with apples and cherries. In this 
particular section, where sandy loam soil predominates, condi- 
tions all combine to make these endeavors successful. The 
adaptation of the soil can not be questioned, and the climatic 
conditions are highly favorable. The luxuriant growth of 
grasses and clover here has induced some to venture into dairy 
farming, mostly in a small way. No creameries or cheese fac- 
tories have been established in this neighborhood, as the 
amount of milk produced is small and is easily disposed of as 
whole milk or dairy butter, in the cities of Bayfield and Wash- 
burn. 

In the southern portion of the area, in the vicinity of Ash- 
land, markedly different conditions exist, and the distribution 
of different types of farming with reference to soil types is 
admirably illustrated by the conditions existing in this area. 
Just as the adaptation of the sandy soils in the vicinity of 
Bayfield has resulted in the production of special crops, so the 
advancement of dairying and stock raising has gradually de- 
veloped on Superior clay in the southern part of the area. Jn 
this section the greater portion of this soil type is devoted to 
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grazing and the production of grass for hay, to which it ib es- 
pecially well fitted. The eity of Ashland provides a good mar- 
ket for milk and butter, and many dairy herds are being ea- 
tablished. The number of these headed by purebred sirea 
and the fine class of buildings provided for their houdiig in- 
dicate the success of this branch of agricultural indabtry iu 
thia vieinityi. Where not consumed on the farms, Ixay is the 
chie£ marketable crop, and while much of the land in its pres- 
ent state is well suited for its production, it is advisable to 
grow hay only in connection with a regular crop rotaliou 
such as is suggested under the discussion of Superior clay. 
Moreover, the ready market for dairy products in Ashland 
and the adaptation of soil to grass and clover combine to make 
this type of farming profitable without requiring the installa- 
tion of extensive drainage systems. In many fields the ef- 
forts in this direction are confined to constructing broad, 
open ditches to remove the surface water that accumulates 
from the melting snows and heavy rains'. Under proper 
methods of cultivation and rotation, excellent crops of wheat, 
peas, turnips, rutabagas, and potatoes are raised. Sev- 
eral large droves of fine hogs are to be seen on farms in this 
section, the breeds most prominent being Berkshire and Po- 
land China, and some farmers were observed to be pasturing 
both sheep and steers. The varieties of stock kept and 
the thrifty appearance of the surroundings indicate that stock 
raising in this section need not be confined to any one branch 
and testify to the profitableness of the business as a whole. 
This is as it should be in a section where on much of the soil 
such magnificient crops of clover, timothy, alfalfa, and pas- 
ture grasses can be grown. "While somewhat far north for 
com to ripen, good silage crops can readily be produced, and 
efforts are being made to perfect some new varieties that 
can and do mature in this section. As much as 50 bushels 
per acre of one of these varieties was recently harvested on 
a farm in this section of the State. 

Except on Sand and on Madeline Islands, no agricultural 
development has been undertaken on any of the islands of 
the Apostle group. Sand Island has recently become the 
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scene of some activity in small fruit production, with every 
prospect of success. Some general farming is followed on 
Madeline Island, together with a number of small ventures in 
fruit growing, and an experimental orchard has been estab- 
lished on it by the State of Wiseonsin, On the remainder of 
the islands much timber is still standing, although in most 
cases the more valuable portion has been removed. 

The predominating type of soil, on the Apostle Islands is 
Superior sandy loam, and this is more uniform in its develop- 
ment than on the mainland. It is the opinion of horticultur- 
ists that the islands are as well adapted to fruit growing as 
the mainland. Clover, peas, potatoes, oats, and wheat are 
being successfully raised on Madeline and Sand Islands, and 
general farming and dairying will no doubt be developed 
along with the fruit industry. The spring season is a little 
later on the islands, but the modifying influence of the lake 
makes the date of the first killing frost in the fall somewhat 
later than on the mainland. It is not probable that extensive 
development will take place upon the islands as a whole un- 
til values on the mainland reach a higher point. The only 
objection to the agricultural development of the islands ia 
their inaccessibility. 

PBUiT growing' 

There are a number of factors which should be in accord 
to insure ihe greatest success in the fruit growing industry, 
as indicated in Bulletin No. 201, "Wisconsin Experiment Station, 
from which data has been taken to supplement this chapter. 
Chief among these factors are climate, soil, elevation, and expos- 
ure, any one of which if not in the proper relation with the other 
factors may be the cause of failure. While apples, cherries, 
and a number of small fruits are successfully grown in this 
particular region, the fruit belt is commonly considered as oc- 
cupying the entire territory suitable to apple culture. 

The climatic conditions throughout northern Wisconsin are 
not favorable for the development of the fruit industry, ex- 
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neept in localities which are subject to the modifying influence 
of large bodies of water, The portion of the liayfleld Peain- 
sula within the present survey, and especially those portions 
of the peninsula immediately bordering Chequamegon Bay, 
are favored in this respect. The effect of the lake is to retard 
growth in the spring until danger of late frosts is past and to 
prolong the growing season in the fall. The greatest influence 
is immediately along the shore, and this gradually decreases 
as the distance from the lake becomes greater. The modifying 
influence of the lake, most pronounced and of greatest value 
for fruit growing, extends from the lake shore to the first hill 
top, a distance which usually ranges from 3 to 5 miles. In some 
places this belt is of greater width. Beyond this region there 
is a secondary influence from the lake extending back about 
25 mies from the shore, beyond the limits of the present sur- 
"vey, but this is not sufficient to insure favorable conditions for 
fruit growing except in a few instances. 

The soil conditions over most of the Peninsula and through- 
out a -portion of the remainder of the area surveyed are well 
suited to the development of the fruit industry. In the vicin- 
ity of Bayfield, Superior sandy loam is the predominating type 
and probably better adapted to fruit growing than any of the 
■other soils mapped. South of Washburn, and also to the west, 
there are extensive areas of Superior clay. Wherever there is 
good surface drainage, this soil is somewhat lighter in texture 
than typical, and it is also well adapted to fruit growing. The 
■country to the south of Ashland is too level, and the soil too 
heavy, for profitable fruit growing on a commercial scale- 

The elevation throughout most of the fruit belt varies from 
about 50 feet or over, immediately along the shore, to from 201) 
to 400 feet above the level of the lake several miles inland. 
Throughout this region there are a large number of excellent 
-orchard sites. The orchard site should alwav-s be sufficiently 
elevated above the adjacent laud, and the surface should have 
enough slope, to insure good surface drainage as well as good 
air drainage. 

"The exposure of an orchard site refers to the general di- 
rection of the surface slope. As a rule, in Wisconsin, a north- 
■«m or northeastern slope is preferable. The trees are slower 
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in coming into blossom in the spring than when the orchard 
has a southerly exposure, and therefore there is less danger 
from late spring frosts. Near large bodies of water best re- 
sults are secured by having the exposure towards the water*.'' 

On the ApostJe IsJands, practically the same conditions ex- 
ist as are found throughout the fruit belt on the main land, 
and considerable areas on them will, when cleared, doubtless- 
prove suitable locations for fruit culture. 

Another factor of great importance in fruit growing is the- 
selection of varieties to which both soil and climate are suit- 
able, For best results selection should be confined to varie- 
ties which, although doing ■well elsewhere, seem to be beat 
adapted to the soil and climate of the particular region un- 
der consideration. The following list is not a catalogue of alT 
varieties of fruit adapted to the environment of this area, but 
it embraces most of the varieties which past experience has- 
shown to be suited to this region and to localities similar to the 
Bayfield area. 



Less than half a century ago the idea was prevalent that 
apples could not be made a commercial success in the Northi- 
west. To-day, however, there are hundreds of hearing or- 
chards throughout this territory yielding tremendous crops 
of magnificent fruit which brings the highest prices in the- 
markets of the world. 

The conclusion first reached was the result of trying to in- 
troduce into this region the old standard varieties of the East, 
BO long grown on soils and under climatic conditions entirely 
diflferent from those of the newer region. None of these va- 
rieties, however, found the environment provided by the new- 
location sufficiently congenial to enable them to uphold their 
reputation, which had been established under such very dif- 
ferent surroundings. It was hoped that the introduction by 
the United States Department of Agriculture of a large num- 
ber of varieties imported from Russia would solve the prob- 

* From Bulletin No, 201 of the Wisconsin Experiment Station. 
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lem, aud that by this meana the Northwest could be supplied 
with varieties that would prove entirely suitable. After care- 
ful test, however, it was found that while some valuable sorts 
were obtained from this source, as a rule the Russian varieties 
were to early and none proved to be entirely suitable for winter 
keeping. This brought to the front some of our horticulturists 
who had been experimenting by making crosses and raisiug 
seedling, in an endeavor to produce varieties which should 
combine hardiness and quality. This work has resulted hi the 
production of some varieties in which are combined the best 
qualities of the old familiar varieties of the East with those of 
the introduced Russian sorts, and as a result of this achieve- 
ment of American horticultural science, successful apple grow- 
ing in the Northwest is now an accomplished fact. 

The varieties moat extensively grown in the Bayfield area 
are the Wealthy, Dueheas, Okabena, and Patten's Greening. 
Among other varieties which appear to be adapted to this region 
are University, ftrdntosh, McMahon, and Yellow Transparent, 
More extensive trials will doubtless show that there are a num- 
ber of other varieties suitable for the Bayfield area. 

Martha, Transcendent, and Whitney are crab apples possess- 
ing many good qualities and suitable for this area. While, of 
course, there are many other varieties of apples and crabs that 
would perhaps do well in this area, those mentioned are be- 
lieved to be peculiarly suited to the environment, and are 
varieties with established commercial reputation. 



While plum culture may acquire an important place iu the 
horticulture of the Bayfield area, this fruit has been growu 
for so short a time that a specific statement concerning the va- 
rieties best adapted to this region would not he justifiable at 
present. It appears, however, from the experience acquired to 
date that the native varieties of plums will be the ones test 
suited to the conditions of soil and climate existing in the area 
surveyed. Some European varieties have been tried out, aud 
while not entirely hardy, considerable success has been at- 
tained in their culture. 
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Cherries have been grown sueeessfuUy in this area for years. 
On many of the Apostle Islands the "Mission" cherry, as it is 
called, has been known for a long time and has become quite 
fully naturalized. It is supposed to have b:;en introduced by 
the early French settlers. As the cherry will grow only on a 
soil that is well drained and free from constant moisture, it ia 
especially adapted to cultivation on the rolling areas of sandy 
loam in the Bayfield district, and should by no means be 
planted on the moist, heavy clay. By reason of their superior 
"hardiness. Early Richmond and Montmorency are the cher- 
ries recommended for this area. The English Morrell has also 
been quite largely planted. 



As far as could be ascertained, the growing of apricots has 
not been attempted in this section, the impression being that 
this fruit is not sulficiently hardjt "While this is true of many 
sorts, it yet remains a fact that there are many varieties of Eus- 
sian origin that succeed where the other varieties can not be 
grown. Among the desirable sorts of this class, many of which 
will withstand a temperature of 30° below zero, which are rec- 
ommended for trial, are Alexis, the fruit of which is large and 
attractive, being a rich yellow with red cheek ; Superb, a golden 
yellow variety of large size, excellent quality, and very hardy 
and productive; and Budd, a late variety with lar.50 white fruit 
having a blush or red cheek, and perhaps the best of the late 
varieties for this region. 

SMALL PHUITS. 

Small-f niit cultivation has been uniformly successful through- 
out this area wherever undertaken. A careful consideration of 
the merits of many varieties of this class of fruits, together 
with a study of the soil and other conditions under which they 
are to be produced, leads to the selection of the following list 
of varieties suitable for cul!ivation in this area: 
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Of the red raspberries, the Marlboro, Cuthbert, and Miller 
are all desirable varieties, especially the last named. Among 
the black raspberries or "black caps," none are better suited 
for this section than Gregg, Older, and Winona, Eldorado has 
proved a highly desirable blackberry on the more sandy soils 
of this region, producing fine crops of excellent fruit. Snyder 
is also one of the very best hiaekberries for the north, being 
second in hardiness only to Stone's Hardy, itself a very prolific 
sort, of good quality, although the fruit is somewhat sraaller 
than the Snyder. Waehusett, or as sometimes called Wachusett 
Thoruless, is a variety of somewhat doubtful hardiness for this 
section, nevertheless it is worthy of trial upon the clay -soils to 
which it is equally adapted as to the sandy types. This fact 
alone is deemed sufficient to warrant its mention as a variety 
likely to prove valuable in portions of this area. - 

The English varieties of gooseberries, while possessing great 
merit, have been found to be very much subject to mildew in 
certain localities, and for this area it does not seem wise to 
recommend thenj. Varieties derived from native species, al- 
though bearing somewhat smaller fruit than many of the British 
sorts will be found preferable, Among the best sorts for this 
area are the Industry, which with good care rivals the English 
varieties in size, and the Downey, Pearl, and Ked Jacket, which 
are vigorous growers, free from tendency to mildew, and per- 
fectly hardy in this area. 

Currants can be grown in this area withoiit diliflculty, and are 
to he seen in many gardens and dooryards. For commercial 
culture the Cherry, Red Dutch, Perfection, and Fay's Prolific, 
or Fay, are desirable red varieties, and "White Imperial and 
White Grape are popular white varieties. 

While soil suitable for strawberry culture is to be found 
in all portions of this area, the region immediately around Bay- 
field presents a combination of soil and climate resulting in 
more favorable general conditions than exist in large tracts in 
other parts of the area. The aandy loam, extensively developed 
in this neighborhood, is an ideal strawberry soil, and the pro- 
tection accorded by the heavy mantle of snow that covers the 
ground during the winter months renders mulching unnecessary. 
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Moreover, this natural protective covering remains as long 
aa its protection is needed and disappears when no longer re- 
quired. 

At present the varieties most extensively grown are Senator 
Dunlap and "Warfield. So well are these suited to the condi- 
tions in this section that it seems almost unnecessary to mention 
any of the others, though doubtless some of thera *ould, if 
tried, prove quite equal to these. Especially is this true of those 
parts of the area where the soil becomes more clayey, for in 
the development of varieties of this fruit many good sorts have 
been produced that thrive in a variety of soils. Besides the 
Senator Dunlap and Warfield, the Bederwood, Haverlaud, and 
Glen Mary are considered to be worthy of trial on the sandy 
loam soils of this area. On the denser phases of the sandy 
loam and on the moderately heavy clay, Bubach, Jessie, Marie 
and Sample will, no doubt, prove highly satisfactory. For this 
type of soil in more southern localities Gandy is unexcelled, 
and if not too late in its season would prove itself highly 
profitable. It is, without doubt, unsurpassed in keeping and 
shipping qualities. 
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CLIMATE*. 

Among the factors which influence the agriculture of a state, 
none is more important than climate. The class of crops which 
can be grown is largely determined by length of the growing 
season, and the amount and distribution of rainfall. Any one 
of these factors may determine the type of agriculture which 
can be practiced to beat advantage. 

The distribution of the rainfall over "Wisconsin is remarkably 
uniform, the average yearly precipitation having a range of 
from 28-34 inches, while the mean for the State as a whole 
is 31 inches. This is a slightly heavier rainfaJl than is received 
by Eastern England, northern France, most of Germany, 
Sweden, and the Dundee Valley. As compared with other 
portions of this country, Wisconisn, has a total rainfall equal- 
ing that of central Oklahoma and Kansas, northern Iowa, 
Michigan, northwestern New York, or the Puget Sound Basin 
of Washington. But owing to its northerly location, the less- 
ened evaporation probably makes the precipitation as effective 
as that of Arkansas, Illinois, or Virginia. 

The local distribution of rainfall varies, however, from year 
to year, some sections receiving more rainfall one year, and 
other sections more in other years. The variation is caused by 
the movement of cyclonic storms. The average rainfall for 
the entire State during the driest year since records have been 
kept was 21.4 inches and for the wettest year 37 inches. 

Of equal importauce in agriculture to the total rainfall, 
is its seasonal distribution, and in this respect Wisconsin is 

• This Chapter has been taken largely from Wis. Bulletin 223 on 
The Climate of 'Wlaconsin and Its Relation to Agriculture, which 
should be consulted (or more information on climate. 
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unusually fortunate, since about half of the total rainfall 
comes in May, June, July, and August, and nearly 70% from 
April to September inclusive. June has the heaviest rainfall 
averaging 4.1 inchea, while July averages 4 inches and May 
3.9 inches. The precipitation during the winter, on the other 
hand, is slight; December, January, and February each averag- 
ing from 1 to 1.5 inches of rain and melted snow. The average 
rainfall for the State during winter as 3.9 inches, during spring 
8.3 inches, during summer 11.4 inches and during autumn 7.4 
inchea. Most of the rainfall occurs just preceding and during 
the period of plant growth, thus being received by the crop 
at the most effective time.. Wisconsin receives during the 
growing season, April to September inclusive, an average of 
21 inches of precipitation, which is as much rain as is re- 
ceived during the same months by eastern Texas, Illinois, 
Ohio, or eastern New York. The small winter precipitation 
in Wisconsin, mostly in the form of snow, on the other hand, 
causes virtually no leaching of fertility from the soil, nor 



Another phase of rainfall distribution, of great iniporiaiv.e, 
is its variation within a period of a few weeks. Frequently 
periods of drought and periods of unusually heavy rainfall 
occur, continuing for one to four weeks, and occasionally 
longer. Observations taken at JIadison over a period of .>0 
years, from 1882 to 1911, inclusive, show that there are, on the 
average, three ten-day periods during which each growing 
season when the amount of rainfall is so slight that crops on 
a reasonable heavy soil (Miami silt loam) actually suli'tr frohi 
the lack of moisture. It is probable that observations 'a\ any 
other portion of the State would show similar eonditiens. 

The Bayfield Area lies within the "Superior Shore" division, 
which is one of eight climatic provinces in Wisconsin. This 
includes a narrow belt adjoining Lake Superior, of unknown 
width, though it is unlikely that the lake influence extends 
further inland than twenty-five miles, and as a factor of horticul- 
tural value, it is confined chiefly to the region between the lake 
shore and the first hill top, which is usually from 3 to 5 miles in- 
land. There also appear to be great variations within this belt, the 
southeastern slope at Bayfield being warmer, and having a 
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growing season much longer tban the northwestern slope at 
Herbater. The Herbster record is so short, however, as to be 
of little value. This Superior shore is characterized by ccol 
summers, with frequent northeast winds off the lake au<J a 
mean temperature (64') like that of the coast of Maine or the 
Puget Sound region; pleasant, prolonged autumns, (46°) sim- 
ilar to those of tbe Iterksbire Hills of Massachusetts, or east- 
ern Washington; cold, continuous winters, having about the 
same mean temperature (15") as the central portion of TVig- 
consin, Aroostook county ifaine, the Green Mountains of Ver- 
mont, sonthern ilinnesota, or northern Montana; and cool, re- 
tarded springs (37"), resembling the Adiroadacks and the Eed 
River Valley. 

Generally, on about four winter mornings, the temperature 
drops to 20° below zero or lower; while on an average of five 
days in summer it reaches 90° or more. Sudden changes in 
temperature occur in this section, due to shifts in the direc- 
tion of the wind In summer, a stoi-m coming up the Mississ- 
ippi Valley causes a hot, dry wiud from tbe south, which de- 
scending 1000 feet from the highlands is further heated by 
the increased pressure, and often sweeps down upon the lake 
shore with marked severity. The temperature may rise to 
over 100°, and then with the passing of the storm center to 
the east, a reverse breeze ofF the lake sets in, reducing the tem- 
perature even below 50", and usually accompanied by rain. 
In winter reverse eflfects follow this change in wind, the land 
breeze being cold and the lake breeze comparatively warm. 

The average length of the growing season varies from prob- 
ably 150 days on the Apostle Islands, Madeline being the 
warmest, to an average of 130 days on the mainland near the 
water, diminishing probably to 115 days, ten miles inland. 
However, the records in this region are so few and short that 
estimates of the length of the growing season are merely ap- 
proximate. The islands, therefore, have a growing season sim- 
ilar to that of the St. Lawrence Valley, northern Iowa, or 
eastern Colorado, but a much colder summer temperature 
(about 60=); while a belt fen miles inland, though it has a 
shorter growing season, similar to that of Central Maine, the 
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Catskills, Central North Dakota, or Montana, has a mean 
summer temperature probably 5° warmei- than the islands. 

The rainfall on this northern slope, owing to the lessened 
evaporation, and the fact that a larger proportion comes in 
summer and fall, is probably more effective than in the south- 
em part of the State; but the occasional cold, wet, windy 
northeasters, lasting sometimes a couple of days, are very dis- 
agreeable. On the whole, this region resembles the coa?t of 
Maine in both climate and scenery, though clear and free from 
fogs in summer, colder and drier in winter, and covered with 
a deep blanket of snow from December 1 to April 1. 

By reference to Figures 5 and 6 it will be observed that the ' 
average date of the last killing frost in the spring falls be- • 
tween June 1 and May 20th, and that the average date of the 
first killing frost in the fall comes between September 20 and 
October 10th. From the data given on these two mops the 
length of growing season for any portion of the State may be 
readily determined. 

The following table has been compiled from the Weather 
Bureau records taken at the station at Ashland, "Wisconsin. 
The records of precipitation cover a period of 19 years and. the 
temperature records 16 years. 
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CLIMATE. 47 

The average date of the first killing frost in the fall at Ash- 
land is September 21", and the average date of the last killing 
frost in the spring is May 14. This gives an average growing 
season of 130 days for Ashland and the immediate vicinity. 

It will be observed from the table above that the mean -annual 
precipitation is 28.66 inches, and that this is especially well 
distributed throughout the growing season, when it Ja :iiost 
needed. The mean annual temperature at Ashland is 41.6°, 
the maximum 104^ and the minimum — 33'. The extremes of 
temperature are infrequent and of short duration. 

Conditions on the Bayfield Peninsula differ somewhat from 
those at Ashland, though the Weather Bureau has no official 
station in the area except the one above mentioned. From the 
most reliable data obtainable, however, it is found that the av- 
erage date of the last killing frost in the spring on the Bay- 
field Peninsula is May 10, and the average date of the first kill- 
ing frost in the fall is October 1. This gives a period of about 
140 to 145 days free from killing frosts. 



)vGoo'^lc 



SOIL BDRTEY OF BAYFIELD COUNTY. 



SUMMARY. 



The Bayfield area covers parts of Bayfield and Ashland 
Counties, WiscoBsin, ineluding the Apostle Islands, The sur- 
vey comprises the most northerly land in Wiseousin. The uortli- 
«m part of the area is of a rolling, almost rugged, character, 
rising sharply from the lake shore with but few level areas, 
none of which are large. 

The shore lines of both mainland and islands are bold and 
precipitous; very little beach formation has taken place. In 
the southern part of the area the land assumes a more level 
character, especially south of the city of Ashland. Owing to 
the rolling character of the land in the northern part of the 
area, the surface drainage is generally good; in the near-by 
level stretches in the southern part drainage is less efficient. 
Many wet spots occur throughout the whole area, owing either 
to the impervious nature of the subsoil, or to the topography 
of the surrounding country. The problem of drainage is, there- 
fore, an important one. 

The entire area was formerly covered with forests, but 
has been extensively cut over. It is now covered with a dense 
growth of birch, poplar, and other deciduous species, which, 
together with the pine stumps, makes clearing expensive. 

Convenient transportation facilities hy rail and water con- 
nect the various points within the area and afford access to 
the markets of Chicago, St. Paul, Minneapolis, and other large 
cities, Ashland is the largest city and principal local market 
in the area. Good local markets are also to be found in "Wash- 
bum and Bayfield. 

The soils of this area are all of glacial or lacustrine origin, 
being either deposits from the waters during interglacial per- 
iods or formed of the morainic material that marks the course 
of ice advance, 
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Superior clay, a red, dense, impervious clay of lascus- 
trine orii^iii, is an extensive type, especially adapted to grass 
and grain crops, dairying, and stock raising. When rendered 
less dense by cultivation and the introduction of organic mat- 
ter, preferably in the form of coarse mamire, it yields good 
crops of wheat, peas, turnips, rutabagas^ potatoes, and other 
root crops. Lighter phases may be used for fruits. 

Superior sandy loam is extensively developed iu the 
vicinity of Bayfield, and is especially well adapted to small 
fruits, potatoes, and to such varieties of apples,' cherries, etc., 
as are suited to the local climate. The sandy material form- 
in the surface layer is glacial material; the stiff red clay may 
be lacustrine or lacustrine modified by glacial reworking. 
Though strewn with small rocks and bowlders, it is generally- 
a well-drained, easily tilled, warm, productive soil. 

Superior silt loam is similar in many respects to the 
Superior clay and its crop adaptation is much the same, where 
sufficiently level to be cultivated. It is of lacustrine origin. 

Coloma gravelly sand is the least important of the ex- 
tensive types found in the area. It is a poor agricultural soil, 
being loose, incoherent, and highly susceptible to drought. 
Coloma gravelly sand as found in this area is an accumla- 
tion of true morainic material, and forma a series of rounded 
knolls or hills, locally known as the Kettle Range. The steep 
slopes should he reforested. 

Genesee loam consists of alluvial material, is first bot- 
tom land, and is subject to annual overflow. Only a small 
area is mapped. 

Beach sand occurs in narrow strips along the shore, in shel- 
tered coves on the mainland, and around the Apostle Islands. 
It is of limited extent and of no agricultural value. 

Marsh (containing areas of Swamp) is found at the mouth 
of some of the streams, on a few of* the islands, and in de- 
pressed areas throughout various parts of the survey. 

Agricultural development has just begun. At preseut gen- 
eral farming is the prevailing type of agriculture throughout 
the area, but local conditions are inducing specialization along 
certaiu lines In the vicinity of Bayfield conditions especially 



),L_nOO'^IC 



50 BOIL BURTEY OF BAYFIELD COUKTT. 

favorable for fruit production exist, and the acreage devoted 
to the production of apples, cherries, and small fruits is stead- 
ily increasing. South of Ashland, which affords a ready mar- 
ket for dairy products, the soil is especially well adapted to 
the prodnction of grass and other forage crops, and in this sec- 
tion much attention is being paid to dairying and live stock. 

The winters are long and severe and the snowfall heavy. 
The presence of snow throughout the cold period usually 
prevents the ground freezing to any great depth. This is es- 
pecially true in the neighborhood of Bayfield, where straw- 
berries and other small fruits are grown without mulching. 
Ashland, though situated somewhat south of Bayfield, does uot 
receive the full benefits of the influence of Lake Superior, and 
is uniformly somewhat colder during the winter months than 
the latter place. Late frosts in spring are quite unknown 
throughout the area, and the growing period is rapid and un- 
interrupted throughout the season. 
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KEEP THE MAP. 



The Experiment Station will publisH bulletins from time to 
time dealing -with the management of the different types map- 
ped, 80 that some way should he found by each person receiv- 
ing a copy of this report to keep the map permanently. If the 
map is folded in such a way as to have the part you are inter- 
ested in of a convenient size, and then have a simple frame with 
glass made to hold it, it can be kept indefinitely. Since some 
of the colors fade after being exposed to strong light for a long 
time, it would be a good plan to have a protecting flap of dark 
cloth over the map when not in usSl 
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NOTE 



The Soil Survey of "Wiaconain is being made along two lines, 
first: a general survey of the northern and less weU developed 
portions of the state, and second : a detailed survey of the south- 
em and older portions. 

The northern part of the state has been divided into five areas 
of each of which a map showing the general classes of soils is 
being prepared. 

The first area included Portage, Wood, Clark, Taylor, Mara- 
thon, Lincoln, and portions of Price and Langlade Counties. 
The general survey of the soils of this area was ma<le a number 
of years ago and maps and reports published. The classification 
followed in this early work differed somewhat from that at pres- 
ent in use and the maps do not show as mueh detail as the other 
maps of the northern part of the state. 

The second area map, called the South Part of North Western 
Wisconsin, includes Polk, Barron, Rusk, Chippewa, Eau Claire, 
Dunn, Pepin, Pierce, and St. Croix Counties. Reports on this 
area are now available. 

This report is on the third area, called the North Part of 
North Western Wisconsin, including Burnett, Washburn, 
Sawyer, Douglas, Bayfield, and most of Ashland Counties. 

A special report has been prepared on the northeastern por- 
tion of Bayfield County along the bay and including the islands, 
in which considerable development of the fruit industry is tak- 
ing place. This is now available for distribution. 

The fourth area includes Forest, Florence, Marinette, Oconto, 
Langlade, and Shawano Counties. The field work on this area 
has been completed but much work remains to be done on the 
analysis of the soils and the preparation of the report, so that 
the map and report can probably not be ready for distribution 
before July 1st, 1915. 

The fifth area including Oneida, Vilas, Iron, Price, and the 
eastern portion of Ashland Counties is being surveyed this year 
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(1914) and a report will probably be ready for distribution 
about January 1, 1916. 

In the detailed survey in the southern part of the state the 
field work has been completed in "Waushara, "Waukeshaj Iowa, 
Fond du Lac, Juneau, La Crosse, Jefferson, Kewaunee, Buffalo, 
Columbia, and Dane Counties. The reports on Waushara, Wau- 
kesha, and Iowa Counties are now available for distribution. 
Those on Fond du Lac, Juneau, and La Crosse and Kewaunee 
will be ready about December 1, 1915, and those on the remain- 
ing counties mentioned will be printed as rapidly after that time 
as the analytical work and the preparation of reports can be 
completed. 

Reports on ail of these areas when ready may be secured of 
the undersigned. 

A. R. Whitson, 
In Charge of the Soil Survey. 
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PREFACE. 



An intelligent study of the soil is fondamental to all suceess- 
fal agricultural practice, for the soil is the basis upoQ which 
agriculture rests. The problems arising in the management ol 
soils are among the most complex in the entire realm of agri- 
cultural science. In the solution of these the studious fanner 
can be of much assistance. Farmers, who have operated their 
farms for a decade or more, oftentimes without giving a thought 
to the principles of soil fertility, are awakening to the fact that 
soils are not inexhaustible, and that there exists a close relation- 
ship between yields and proper care and management of the 
soil. Too often, however, has the operator of a farm neglected 
to give heed to this relationship, and the result has been soil de- 
pletion and farm abandonment. There are few farms in the 
area under consideration that have been cropped for a long 
period ; in fact, much of this section may be spoken of as virgin 
land. This is a distinct advantage to farmers now in the area, 
and others who contemplate locating here. The facta now 
known, relating to soils and soil fertility, as well as other phases 
of general agriculture, should be studied and applications made 
wherever possible in order to avoid some of the mistakes made 
by others, and to profit by the new and improved methods in 
fanning. 

Soils are found to differ in physical as well as in chemieal 
composition, and the operator's success will be in direct pro- 
portion to the extent to which he reali2ea and learns these dif- 
ferences, and plans his methods of tilla^, fertilizing, and crop- 
ping in accordance. To assist in the further study of the soils, 
as well as crops, and their adaptability to the soil, the state 
maintains two branch experiment stations, and one demonstra- 
tion farm in the area, the work of which is directed by the Col- 
lege of Agriculture. The station at Spooner is located on sandy 
and sandy loam soil, and has for its main object the study of 



j.Lj.OO'^Ic 



10 PREFACE. 

this class of soils. At Ashland Junction the prohlems of the 
management of heavy clay soils are studied, while the farm at 
Superior, also on the clay soil, is purely of a demonstrational 
oharacter. These institutions vary from 20 to 160 acres in ex- 
tent, and are doing much to promote general agricultural de- 
velopment. 

The survey of the soils of the state ia under the supervisiMi 
of the 'Wisconsin Geological and Natural History Survey, in co- 
operation with and under the direction of the College of Agricul- 
ture. One of the purposes of a soil survey is to acquaint farmers 
and others interested in agriculture with the different soil types 
in a given area. It is hoped that by means of the examinations 
made, both physically and chemically, together with the recom- 
mendations of the Experiment Station, that this work will become 
of real service to the farm operator. In this connection it should be 
stated that the Experiment Station will publish bulletins from 
time to time dealing with the management of the different types 
mapped, so that each person receiving a copy of this report, 
shotdd make provision for preserving the map. It can be 
mounted on cloth for protection, and kept in this way for refer- 
ence. Strong light will fade some of the colors, ^unless some 
means of preserving it is taken. The authors are fully aware 
of the incompleteness of this survey, but it is hoped that it 
will serve as a general guide to the soils of Northwestern Wis- 
eonsin, and form the basis of a detailed survey which will 
follow later. 

T. Dunnewald assisted in the prosecution of the work in 1912, 
and C. Thompson in 1911 and 1912. Together they are respon- 
sible chiefly for the work in eastern Sawyer County, southern 
Ashland, and southwestern Douglas. Mr. Thompson also 
worked in the southeastern part of Burnett County, while Mr. 
Dunnewald did additional work in southeastern Washburn 
County. Mr. Bergh assisted during part of the season in 1910 
ia Bayfield County. 

Acknowledgments. Acknowledgements are due the United 
States Bureau of Soils for use of part of the soil map of the 
Bayfield area, and also the Superior area. The mechanical 
analyses of most of the samples given in this report was done 
by the United States Bureau of Soils through the kindness of 
W. J. Qeib, State Inspeetor for the Bureau. 
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RECONNOISSANCE SOIL SURVEY OF THE 

NORTH PART OF NORTH WESTERN 

WISCONSIN. 



CHAPTER I. 



GENERAL DESCRIPTION OF THE AREA. 

The area discussed in this report comprises about 6600 square 
milea, located in the north western part of the state, as indicated 
on the map of Wisconsin, figure 1. It is bordered on the west 
hy Minnesota, and on the north by Lake Superior, and includes 
that portion of WiBConsin lying in the extreme north western 
part of the state. It lies approximately between the parallels 
45° 45* and 47° North latitude, and the meridians 90" 30' and 
93° West longitude, which corresponds to the latitude of ntffth 
Maine and south Washington, and to the longitude of eastern 
Louisiana. The tract includes Sawyer, Washburn, Burnett, 
Douglas, Bayfield, and nearly all of Ashland county, embracing 
an area larger than the state of. Connecticut and Knode Island 
combined, or about half the size of the Netherlands. 

Early Exploration. The counties bordering Lake Superior 
were among the first visited by white -men; and long before 
settlements were made, French explorers and nusaionariea set 
foot on northern Wisconsin soil. Radisson, and Orosseilliers 
were the first to visit this region. From 1660 to 1662, they 
skirted the south shore of Lake Superior and built a stockade 
near the present site of Ashland. They spent the winter of 
1661 exploring the interior of the country south to the head 
waters of the Chippewa River and west to the Mille lacs region 
in Minnesota. Claude Allouez followed in 1665 and opened a 
Jesuit Mission and trading post, named La Pointe, between the 
present cities of Ashland and Washburn, Marquette, famoui 
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explorer and missionary, was the last Jesuit in charge of this 
mission, in 1671. 

La Pointe was continued, however, at irregular intervals as 
a trading post, first on the mainland and later on Madeline 
Island, up to the time of the French and Indian War, when it 



FIGURE! I. MAP SHOWING THE FIVE AREAS INTO WHICH THE 
NORTHERN PART OF THE STATE HAS BEEN DIVIDED FOR SOIL 
SURVEY PUBrOSES. 

was deserted for a short period, but was re-established in 1765, 
The post became an active bartering place for nearly a hundred 
years. The La Pointe mission house established by Catholics 
in 1810 on Madeline Island is still standing a short distance 
from the little village whicli bears that name. The name La 
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Pointe was later applied to a large portion of northwestern 
"Wisconsin, out of which was carved Douglas county in 1854, 
Ashland in 1860, and Bayfield in 1866. The area, itieliiding 
counties to the south, was principally a part of Chippewa and 
Polk counties. Burnett County, including Washburn, was set 
off from Poik in 1865, and Washburn from Burnett in 1883. 
Sawyer remained part of Chippewa County until 1883. 

Early Settlements. "While exploring parties had traversed 
lar^e portions of the area either on foot or by canoe, permanent 
settlements were not attempted until the early fifties of the last 
century. Stimulated by love of adventure, some of the pioneer 
builders followed the route of Daniel du Lhut, by way of the 
St. Croix and Brule Rivers to Lake Superior, and began the 
settlement of Superior, in Douglas County, in 1854. Aside from 
trading and hunting, little was attempted in agriculture for 
nearly 30 years, when the present Omaha railroad reached the 
head of the Great Lakes. The first setlement in Ashland County 
was made by eastern people — Asa "Whittelsey and others — at 
Ashland, in the same year that Superior was started^ while 
Bayfield was started in 1850, also by eastern people. The 
Omaha Railroad reached this point in 1883, and the Wisconsin 
Central came to Ashland in 1877. Burnett County was peopled 
by Norsemen from southern counties in the State. Grantsburg 
was founded by Knute Anderson in 1865, but had no railroad 
facilities until 20 years later, Washburn County was first 
settled by easterners in Bashaw VaUey, in 1872. SheU Lake was 
founded in 1880, the year after the Ashland Division of the 
Omaha Railroad was built. Spooner was located at the present 
site in 1883. Early settlements in Sawyer County followed in 
the wake of the railroads in the early 80 's, when Hayward and 
other towns were organized. 

Geology. The district under consideration is underlain by 
rock formations which consist of very old crystalline rock, and 
sandstone of a more recent geological period. 

Crystalline Rocks. The crystalline rocks are of Preeambrian 
Age and include granite, quartzitc, and trap rock. Granitic rock 
occurs in the southwestern portion of area as shown in the ac- 
companying generalized map. See Plate II. These roeks are 
a part of the old lale of Wisconsin, and represent the oldest 
known formation in existence. The rock is, as a rule, thickly 
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covered with glacial drift, bo that exposures are lound only in 
local areas, and usually of small extent. In the southeastern 
part of Sawyer County, a quartzite ridge, which is a continua- 
tion of the Rusk County Range, is a prominent topographic 
feature of that locality. 

The Penokee Iron Ridge, which occupies a narrow belt over- 
lying the graEite, comprises not only iron bearing rock, but also 
quartzite, slate, and dolomite, which are quite complex in Btruc- 
ture. From an agricultural standpoint, this latter product, con- 
sisting of a high grade of magnesium-lime rock, is of consider- 
able economic importance. Especially is this true when it is 
understood that sources of limestone are unknown in this dis- 
trict, aside from this formation. In several locations in section 
15, Township 44, Range 5 "West, where exposures occur, a fine 
quality of material was observed occupying a nearly vertical 
fold 50 to 75 feet thick. 

The Trap-rock (of Keweenawan Age) is an extensive under- 
lying formation, which outcrops frequently in the form of es- 
carpments above lower lying land. It is also known as the 
Copper Range, and such local names as Minong, Douglas and St. 
Croix Copper Range are used to designate local areas where out- 
crops occur prominently. In the vicinity of Mellen extensive 
ridges of solid rock are of frequent occurrence. Topographically, 
however, their influence is of relatively small importance, since 
the formation is covered, generally with a thick blanket of 
drift. 

Sandstone. In western Burnett County, and southwestern 
Washburn County, the prevailing rock is sandstone, of later 
Cambrian period, which is known as Potsdam. No exposures 
of this rock have been found, as it is everywhere covered with a 
deep mantle of drift and alluvial material. This sandstone lies 
horizontally over the trap-rock and varies in thickness from 700 
to 1000 feet. The material of the sandstone was deposited in 
shallow water of the sea, and the stone is, as a rule, quite soft 
and friable. This formation occupies also extensive areas in 
the central portion of the state. 

The northern border of the area under consideration, includ- 
ing the entire Bayfield Peninsula, and continuing in a south- 
westerly direction into Douglas and Burnett Counties, is under- 
lain by Keweenawan Sandstone, A portion of this formation, 
occupying a belt along the Superior shore, was formerly eorre- 
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lated with the Potsdam Sandstone found elsewhere in the State, 
but later studies" have shown that this belt may be grouped 
with the main body of Kewfienawan Sandstone. The beds vary 
from nearly horizontal layers, along the shore, to more nearly 
vertical ones in areas some distance back from the shore Hue. In 
color the rock is predominantly reddish to chocolate brown, with 
local areas of a more whitish cast. This material has been used 
extensively for building purposes. 

Qlacial Drift, Deposits of glacial material form an almtst 
complete covering of varying depth over the entire section, so 
that the underlying rocks are exposed in only a relatively small 
area. In the Bayfield Peninsula the glacial drift is very deep, 
exceeding 500 feet, possibly, in most cases. The material of the 
drift consists of sand, clay, and gravel, and is, predominantly 
reddish in color. 

The history of ice sheets in this area presents some complex 
problems, a subject, which is now under investigation by geolo* 
gists. It is quite generally believed that some of the material 
was carried in from long distances from Canadian regions, and 
that the area was under ice several different times before the 
final retreat of the last ice invasion. 

Id the area under consideration, the soil haa been influeixaed 
to a large extent by the underlying rock, the decomposition o£ 
which furnished material that has been reworked and modified 
by the action of glaciers and other agencies. For example, the 
extensive area of Keweenawan Sandstone underlies more than. 
75 per cent of the sand soils described as Plainfield Sand. The 
granitic and trap rock, by their decomposition and disintegra- 
tion, give rise to heavier textured loam and silt loam soils. The 
heavy red clay soils bordering Lake Superior bear no relation 
to the underlying rock (Keweenawan Sandstone), since this 
soil type represents material deposited by water at a st^e in 
the glacial history, when the present Lake stood at a very much 
higher level than at present. 

Repeated glaciation has been an important agent in modify- 
ing either directly or indirectly the soils which would otherwise 
have been formed. In some cases only a thin coating or veneer 
of glacial material has been deposited, while in areas, particn- 

•P. T. Thwaites — Lake Superior Sandstone. 
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larly in the path of the moraine, the drift material may be sev- 
eral hundred feet in thickness, as in the case of so-called kettle 
moraine which occupies the Bayfield Peninsula. Again the ma^ 
terial carried by the ice may be entirely foreign to the vicinity 
in which it now occurs, as in the ease of the Miami loam soil in 
southwestern Burnett County. The underlying rock in this area 
is of Potsdam Sandstone formation, yet the surface soU is limey 
in character. 

Surface Features and Drainage. The main topographic feat- 
ures of the area are: (1) the sloping plains bordering Lake Su- 
perior; (2) the morainic ridge occupied by the Bayfield Penin- 
sula, and extending southwest nearly through the entire County ; 
(3) the nearly level Jack Piue Plains in the southwestern part 
of the area, lying parallel to the St. Croix River, which also 
forms the northern boundary of the plain; and (4) the Kange 
Country, which produces such prominent topographic features 
in Ashland County, and of lesser importance where it occurs 
- elsewhere in the western part of area. 

Clay Plains. The clay plains bordering the Lake are 10 to 
15 miles in width, and follow the shore line continuously, ex- 
cept where interrupted by the morainic ridge in the Bayfield 
Peninsula. The slope lakeward varies from 10 to 50 feet per 
mUe, being less near the Lake and more abrupt with the ap- 
proach of high land to the south. The principal streams drain- 
ing this area are the Bad, Flag, Iron, Brule, and Nemadji 
Rivers. These, together with their tributaries, are usually direct- 
flowing streams which have eroded deep and narrow V-shaped 
valleys throughout their entire course, except where the land 
near the Lake is comparatively low, where wide valleys occur, 
and streams meander in their course. This plain dissection has 
been carried on over considerable areas, and where it exists, 
makes farm operations tedious and inconvenient. There is also 
a tendency to further depredation, since the timber and brush 
are being rranoved, and no steps are taken toward checking the 
process. ' 

Bayfield Ridge. The Bayfield Bidge of morainic material is 
a prominent feature of the Peninsula. The ridge is between 10 
and 15 miles in width and occupies the heart of Bayfield County, 
and is essentially a region of hills and valleys. At the south- 
western extremity it drops abruptly to the Jack Fine Plains, 
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aud at the northeast it maintains its moraiuic character to the 
water's edge. This ridge rises rapidly from the water's edge 
to a height of nearly 650 feet in the vicinity of Bayfield, 
where also well marked beach lines may be observed, indi- 
cating the height at which the water of the Lahe was held 
by the retreating ice sheet. The north shore of the Ridge 
is characterized by precipitous bluffs of red sandstone, 
varying from 10 to 50 feet in height, except where streams have 
produced wide valleys by erosion. This region is pecuKar in 
that no streams occur within the area. Small lakes are of fre- 
quent occurrence. Many of the large streams have their head- 
waters near the foot of this upland. Kain waters falling on the 
upland sink until an impermeable strata is reached, which causes 
the water to seek an outlet. Springs are of frequent occurrence 
at the foot of this upland. 

Jack Pine Plains. The Jack Pine Plains occupy a broad belt 
from 10 to 20 miles in width, extending diagonally across the 
district beginning in the southwestern part of Bayfield County 
and terminating in northwestern Polk County. The general 
slope is "west and southwest. It is drained by the St. Croix and 
its tributaries, the principal ones of which are: Nemakagon, 
Yellow, Clam, and Wood rivers. In the southwestern part of 
the Plains occupied by a broad belt of 10 to 15 miles in width 
in the western part of Burnett County, almost a complete 
absence of lakes and streams is noted. Extensive peat beds^ are 
found developed here, which apparently mark the beds of form- 
er lakes. 

Range Country, rhe Range Country stands out in bold re- 
lief above the Clay Plains in the eastern part of area and in- 
cludes the Trap and also the Penokee Range. It rises to an 
elevation of 900 to 1200 feet above Lake Superior, and trends 
from a generally northeast to southwest course through Ashland 
and part of Bayfield Counties. In places the underlying roek 
is covered with drift and is comparatively low, while in the 
vicinity of Mellen, some of the crests reach an altitude 
of 1200 feet above the Lake, or 1800 feet above sea level. Out- 
crops are numerous, the principal ones of which are indicated 
on the map. These outcrops are usually sharp, precipitous 
ridges which give the country a rather rugged appearance. The 
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Bsnge drops abruptly southT^ard to a gently sloping upland, 
forming the principal water shed of this section of the state. 

The Bange country in the west is included in Douglas County, 
and consists entirely of separated ranges of the Trap formation. 
These are usually of less relief than the eastern section, averag- 
ing 500 to 600 feet above Lake level. A few of the local ranges 
are included in the Clay Plains. South of the Bange, the coun- 
try is generally level, gradually sloping southward. The water- 
shed of this section of the state is within 8 to 10 miles of the 
Bange. 

The area included in the southeastern part of the district is 
of a rolling character, the slope of which is generally southwest. 
This region is drained by the Chippewa River and its tribu- 
taries. Areas, somewhat more hilly in character, occur in a 
tract of varying width beginning near Lake Owen and following 
a southwesterly course, leaving the area near Birehwood. This 
tract has a typical roorainie topography, and represent* ma- 
terial of recent Wisconsin glaciation. 
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CHAPTER II. 
GROUP OP SANDY SOILS. 



Plainpield Sand. 
(Including Areas of Vilas Sand.) 

Area. The area of the PlainfieM Sand includes a broad belt 
of country 5 to 15 miles in width, that stretches from the south- 
western townships of Burnett County in a northeasterly direc- 
tion to a point about 10 or 12 miles from the extremity of the 
Bayfield Peninsula. A portion of the area in northern Bayfield 
County is separated from the main body by the undulating 
Vilas Sand. The slope of this belt or plain is toward the south- 
west in the direction of its length, with an average slope of 2 
to 3 feet per mile. The St. Croix-Brule River channel, in a 
general way, marks the north and west boundary of the type in 
Douglas and Burnett Counties. 

This area has been described at some length by Chamberlin 
in bis "Geology of Wisconsin", as the "pine barrens". With 
respect to the origin, it is stated, that this formation is mainly 
the result of the sorting and stratifying action of water. At 
just what stage in the geological history this deposition took 
place, has not been definitely ascertained. 

Surface Features. The topographic features are for the most 
part level to gently rolling, and viewed as a whole, may prop- 
erly be spoken of as a plain. There are, however, areas in which 
the surface becomes of a rolling character, owing to glacial de- 
pressions, some of which are occupied by lakes, others by 
peat hogs, while some are dry. Often the otherwise level areas 
are marked by prominent ridges of wind blown material called 
"sand dunes". These are usually 25 to 50 feet in height. 

In some, areas it will be noticed by referring to the map, 
lakes are plentiful ; while in others, few, if any, are found. In 
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the western part of Burnett County, a lakeless region oecura, 
and in the upper end of the Bayfield peninsula, and also in an 
area south of Brule River in Bayfield and Douglas Counties, a 
similar region is found. Through the ce-ntral part of the so- 
called "plains," chiefly in Burnett County, lakes and streams 
abound. Many of the lakes are connected with one another by 
streams, of -which the most important are the Clam River, the 
Yellow, and the Nemakagon. 

Extensive peat marshes are frequently associated with this 
soil type in the western part of Burnett County. In some of the 
townships in this county, peat soil occupies two-thirds of the 
entire land area. 

Soil. The soil of the Plainfield Sand is largely the result of 
material that has been sorted, reworked, and modified by water 
action, which has sifted out and carried off the finer earth par- 
ticles. This process varied considerably, so that the soil result- 
ing lai^ely from this action, shows considerable variation. It 
is also very probable that in some sections, the soil has been 
modified by the action of ice movements over it. 

In a general way, two soil types may be described, the separ- 
ation of which involves the work of a detail survey. These 
variations are based primarily on the difEerence in the texture 
or size of grain of the soil mass, and the character and uniform- 
ity of the subsoil. By comparing the mechanical analyses of 
samples, this textural difference becomes apparent. No. I is 
taken from Barnes township in Bayfield County, and repre- 
sents a loamy sand phase, while No. II, taken north of Grants- 
burg, is typical of the fine sand. 
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Table I Mechanieal Analyses of Plainjleld Sand. 
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In sample No. II, will be noted the preponderance of fine sand, 
and the small amounts of finer earth particles— silt and clay. 
No. I contains less than half the amount of fine sand, but larger 
amounts of clay and silt. No. I also contains more coarse gravel, 
and coarse sand. Some times a small amount of bowldery ma- 
terial is associated with this phase of the Plainfield Sand. 

The soil of the predominant type is the fine sand, and to a 
depth' of 8 inches, is generally a greyish to brown fine sand, 
carrying a small amount of organic matter in the surface 1 to 
2 inches. The subsoil to a depth of 3 to 4 feet differs very little 
from the surface soil in texture. The color varies from reddish 
brown to pink or reddish, and is quite uniform. 

The soil mass is an open incoherent mass of .well rounded, 
angular soil grains, in which quartz grains predominate, Ou 
account of this water worn characteristic, the material lacks 
grit and sharpness so common in some sand. Besides quart?, 
hornblende and mica are found, these latter two often giving 
the soil a greyish cast. 
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In certain well defined sections of small extent, the surface 
6 to 10 inches is nearly blaek in color, and contains a large 
smotmt of organic matter vhich has accnrnmnlated dnring 
periods of inadequate drainage. These are usually level or de- 
pressed areas, and are found principally in Burnett County 
north of Qrantsburg, South of Webster, also several good 
sized areas of black sand occur. The agricultural value of this 
phase is increased considerably by the added amount of humus. 

The loamy sand phase occurs in scattered tracts throughout 
the area. Portions of township 45, Range 9, afford a good il- 
lustration of this phase. The soil to a depth of 8 to 10 inches is 
greyish in color, and contains more of fine earth particles than 
the predominant type so that it resembles a loamy sand or even 
a sandy loam. The subsoil usually is of a lighter color, and 
grades into coarser sandy material to a depth of 36 to 40 inches. 
Frequently small amounts of gravelly material are associated 
with the subsoil. This phase of the Plainfield Sand, as a rale, 
ia superior to the other agriculturally. 

In some local areas, marked variations in the subsoil were 
found. Along a section adjacent to the St. Croix River, in 
Burnett County the subsoil was found to consist of fine gravelly 
material, which formed an exceedingly compact mass to a depth 
of several feet. Again red, lake deposited clays were observed 
along the St. Croix River underlying the sand. At Clayfield, a 
fine exposure about 20 feet thick underlies the sand at a depth 
of about 10 to 15 feet below the surface. This bed is composed 
of layers, varying in color and in degrees of hardness. "Water 
flowing over this exposure, eroded the softer material first, leav- 
ing a rather jagged cross section. This material was used in the 
manufacture of brick at Clayfield, and also at Grantsbui^, It 
is used also as a base in the manufacture of paint. A pulverizer 
and miser were installed along the St. Croix River recently to ■ 
utilize this raw material for paint purposes. Clay out-crops 
. frequently in other local areas, but usually at such depths as to 
have no bearing on agriculture, either in contributing to the 
soil mass, or in influencing the moisture conditions of the sub- 
soil. Fine spring water isues from the point of contact be- 
tween sand and clay along the St, Croix River, and other places 
where conditions are favorable for water to escape. 

Kative Vegetation. The predominant timber growth de- 
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veloped on thia soil type is jack pine, and on this account the 
area has been referred to as the "Jack Pine Plain". There is, 
however, considerable diifcrcnce in the size of timber and the 
the density of growth. In some areas only small spindly trees 
are'found, while in others, fine tall pine, scaling 1 million to l^/i 
million board feet on 160 acres. See Plate I. Usually the 
ground water conditions are more favorable, or the soil is better 
in quality where these heavy tree growths develop. While jack 
pine is the prevailing tree growth, areas were found in which 
Norway, black oak, and occasionally poplar, and birch, de- 
veloped almost to the exclusion of the prevalent jack pine. In 
the vicinity of Bass Lake and Big Sand Lake in Burnett 
County there are areas several square miles in extent, in which 
black oak form the predominant tree species. Hazel, willow 
bushes,* brake, and fern are often found associated with the 
forest, though in many instances these form practically the en- 
tire vegetation. Severe forest fires have been unusually de- 
structive in this region, destroying not only the timber, but also 
the thin covering of vegetable matter. Until recent years the 
demand for jack pine lumber was limited. It, however, finds a 
ready market now, being used largely in the manufacture of 
boxes and crates, as well as dimension material. 

Agriculture. A large portion of the Plainfield sand is under 
cultivation. The crops usually grown, and the yield are : — oats, 
25 to 40 bushels, rye, 12 to 20 bushels, corn, 30 to 40 bushels, 
and potatoes, 100 to 150 bushels per acre. Navy beans are 
grown as special crops in several areas, and found to be a 
profitable crop. The hay crop is usually limited, and consists 
mainly of timothy; though where the soil has been managed 
properly, clover may be grown. Considerable difficulty, how- 
ever, has been experienced in many localities in getting good 
stands of clover. The usual rotation followed consists of com 
and potatoes, followed by oats, rye, or buckwheat the second 
year, and clover the third. See plate II. Too often, however, 
the hay stand is limited and the rotation resolves itself into 
alternating grain with cultivated crops. Dairying is carried on 

•Note — The presence of willow ap )ears to have no relation to depth of 
ground water. Willows were in abundant evidence in Sections 2 and 
12, township 45, Range 10, where a flow of water was difflcult to obtain 
Bt depths of 70 feet to 125. 
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to some extent over the area, and the tendency in that directiim 
is well established. Truek crops are also important, and to- 
gether with cream and butter, form the principal cash products 
sold from the larm. 



PLAINPIELD SANDY LOAM. 

Area. The Plainfield Sandy Loam embraces an area of about 
100 square miles, located mainly in Burnett County with several 
widely separated tracts in "Washburn and Sawyer Counties. 

Surface Features. The surface is generally level, becoming 
in places a trifle rolling. Practically the entire area is adapted 
for cultivation. 

SoU. The soil to a depth ranging from 8 to 16 inches varies 
from a greyish sandy loam to loam, with which small pebbles 
and gravelly material are often associated. The subsoil is gen- 
erally lighter in color, and carries a proportionately larger 
amount of gravel, and is frequently spoken of as gravelly sub- 
soil. Strata of stony material are found at depths' of 18 to 24 
inches in local areas. The subsoil below 24 inches becomes more 
distinctly sandy, and at depths of 40 inches, sand is invariably 
found. In some localities, the subsoil was found to grade into 
fine sand at 12 to 18 inches; the gravelly material being entirely 
absent. Stoniuess is of frequent occurrence, but seldom in suffi- 
cient quantities to interfere with agricultural operations, 

Nadve Vegetation. The native forest growth is made up of 
a mixed stand consisting of black oak, birch, poplar, jack pine, 
and Norway pine. In certain sections of Burnett County 
around Doran, and in parts of Sawyer County, Norway pine 
with some jack pine are found ; in others, jack pine is the pre- 
dominant species. Practically all of the merchantable timber 
has been cut, the second growth forming dense thickets made 
up of poplar, birch, aspen, and hazel. 

Agriculture. The soil is easily tilled, and well adapted to 
such crops as potatoes, corn, and other cultivated crops that re- 
quire warm, mellow soil. Oats and rye are the principal grain 
crops. Barley is grown to less extent. Clovers and timothy are 
important crops, and grown generally. The type will maintain 
profitably a diversified system of farming. 
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PLAINFIELD SANDY LOAM. (BOTTOMS) 

Area. The area of the Plaiufield Sandy Loam (bottoms) 
occupies level bottom lands principally along the Nemakagon, 

and the Yellow River, and their tributaries. It is the location 
along stream bottoms, or former bottom lands that have been 
modified somewhat by ice or water action, that formed the basis 
for separating this type from the Pla^nfield sandy loaji already 
described. The main body occurs along the Nemakagon river, 
beginning at a point a few miles west from where that river 
heads in a lake of the same name, widening gradually until in 
the vicinity of Earl in "Washburn county, where it is nearly six . 
miles wide, and includes practically an entire township. West 
from Trego, the bottom lands of the Nemakagon disappear, the 
river from this point apparently having cut a new channel, the 
banks of which are high and uneroded. South from Trego, there 
are indications that originally the river Sowed in this direction, 
but was turned from its course by the accumulation of drift 
thrown across its course by moving ice. The same soil forma- 
tion is continued, however, farther south along the Yellow river, 
and in the so-called Bashaw Valley in "Washburn and Burnett 
counties. In the vicinity of Minong, another small area occurs. 

Surface Features. The Piainfield sandy loam occupies valley 
bottoms which are generally level. The bluffs bordering the 
valleys are sometimes quite steep, and vary considerably in 
height, ranging from 50 feet to 200. Small depressions usually 
occupied by peat marshes are found here and there throughout 
the area, Portions of the area have been modified by the action 
of the Ice moving over it, and leaving the surface somewhat 
hummocky and uneven. Sags and depressions occur here more 
frequently. Part of the Yellow River valley in the vicinity of 
Spooner is modified in this way. The Nemakagon "Valley slopes 
at the rate of about 8 feet per mile between Cable and TregOj the 
fall being nearly twice as great for the upper half of the valley 
as the lower. 

Native Vegetation. The bottom lands were timbered mainly 
with a dense stand of jack pine, and Norway pine ; the former 
occupying large areas almost exclusively, and constituting much 
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the drreatei' extent of the timbered land. Scattering white pine 
are found occasionally, especially on the heavier soil phase. 
Black oak, poplar, and white birch, often occur locally, instead 
of the usual pine, or these appear as second growth after the 
pine has been removed. In the Bashaw Valley, forest growth 
was developed only locally, large areas originally being covered 
only with oak thickets, instead of pine found elsewhere. 

Soil^ The soil is of alluvial origin, and affords considerable 
variation both with reference to the soil and subsoil. In a gen- 
eral way, three rather distinct phases may be noted — sand;- 
loam and loam, fine sand, and loamy sand. 

The sandy loam and loam occur mainly in the Bashaw Val- 
ley, see Plate III, in tlie vicinity of Minong, portions of Yellow 
river valley in township 39, Range 12, and the larger part of 
the upper Nemakagon Valley, extending southward to the vicin- 
ity of Phipps. The soil to a depth of 6 to 10 inches is invaria- 
bly a sandy loam to loam greyish to brownish in color. The sub- 
soil usually grades into sandy material often carrying consider- 
able amounts of gravelly material to a depth of 18 to 24 inebes. 
Below 24 inches, the subsoil becomes quite sandy and continues 
to depths of 40 inches or more. Frequently clayey sand is asso- 
ciated with the coarse material under two feet, giving the sub- 
soil a hardpan characteristic. This condition was found fre- 
quently in the Bashaw Valley. 

A small amount of rock fragments occur throughout the soil 
mass, while over the surface small stones are found frequently, 
but not in sufficient amounts to interfere with cultivation. Slope 
wash from the hills adjacent to the valley bottoms often modi- 
fies the character of the soil along the bottoms near the ap- 
proach of the upland, making the soil more loamy than it would 
otherwise be. 

The fine sandy phase occupies a considerable tract north of 
the Nemakagon river between Trego and Spring Brook, and in 
portions of the bottom lands of the Yellow river in township 38 
and 39, Range 13. The soil to a dt'pth of 8 inches is a fine grey- 
ish to reddish sand, quite uniform in character. From 8 to 40 
inches, the soil carries a trifle more coarse sand, and is lighter 
in color. At the lower depths the mass often contains consider- 
able coarse material, pebbles and gravel. The line of separation 
between the fine sand and the loamy phase is not a sharp one. 
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SO that a mixture of both soils may be found in the vicinity 
where the one merges into the other. 

In the greater portion of the Nematagon Valley lying between 
Spring Brook and Phipps, and occupying approximately one- 
third of the entire valley, the soil is predominately a loamy 
sand. The surface 8-inehcs varies from a grey to brownish 
loamy sand to sand, carrying considerable amounts of coarse 
sand. From 8 to 16 inches, the subsoil becomes coarser and 
lighter in color, followed by coarser sand and gravelly material 
to a depth of 40 inches. At the latter depth, the formation is 
largely made up of coarse sahd and gravel. The sand and 
gravel material comprising this soil is angular, smooth worn ma- 
terial, made up principally of quartz, hornblende, and mica. 
Small cobble stone, one half to two inches in size, are frequently 
found strewn over the surface. 

The following table gives average results of mechanical an- 
alyses of soil and subsoil of two samples of the Plainfield sandy 
loam. The sample from the Nemakagon Valley represents 
the intermediate type, or loamy sand, -while the sample 
taken from the EashaW Valley is typical of the sandy loam and 
loam phase found in that valley, and also in the vicinity of 
Minong and elsewhere. No analyses were made of the fine sand 
the mechanical composition of which is similar to the Plainfield 
sand given under IT on page 23. 
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Agriculture. This soil type is devoted to general famuDg, 
and in part, to such specialized crops as potatoes, cucumbers, 
sweet com, and beans. The Bashaw Valley is lai^ely a dairy 
section, cream forming the main cash product. Potato growing 
is a very important industry along the entire Nemakagon Val- 
ley. The soil conditions are especially well suited for the tuber, 
and yields average during favorable seasons from 150 to 250 
bushels per acre. 

Small grains are oats, rye, and buckwheat. Com is a crop 
that may be grown usually to maturity. The soil warms up 
early in the spring, permitting' early planting. For ensilage 
tbe opop may be grown safely every year, as a rule. Clover i» 
grown and yields well on all but the "lightest phase" of thia 
Boil. It can also be grown on this phase where proper precau- 
tions are observed, and the ground prepared properly. (See 
under Management of Sandy Soils.) 



" ■ VILAS SAND. 

Area. The Vilas Sand comprises large areas chiefly in Bay- 
field and Sawyer counties. Smaller widely separated tracts 
occur also in most of the other counties of the area under con- 
sideration. The total area of this formation embraces upward 
of 600 square miles, or nearly one-tenth of the entire district. 
In a general way, the main bodies of thia soil type are eo-exten- 
aive with the area of terminal moraine of recent Wisconsin gl&- 
elation. The general trend of this moraine was from a north- 
easterly to southwesterly direction, occupying the extensive 
high ridged land of the Bayfield Peninsula, and continuing in a 
general southwesterly course following approximately the upper - 
course of the Nemakagon river. South of Ilayward, the forma- 
tion becomes more irregular in outline, and its course is almost 
due south, leaving the area in the vicinity of Birchwood. In 
the northwestern part of "Washburn county, a small area occurs 
which extends over into Burnett county. Several other smaller 
tracts are found throughout the area. 

Surface Features. The surface of the Vilas Sand is essen- 
tially one of hills and valleys. The slopes of the hills may be 
steep and precipitous, barely sufficient to hold the material in 
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pla«e ; or they may be long and gentle, rising in extreme cases 
to heights of 100 to 200 feet above the aurrounding lower land. 
Over considerable portions of the area, the undulations are of 
less relief, varying in height from low knobs to abrupt hills 25 
to 50 feet in height. Sags and depressions are common char- 
acteristics, which together with the rounded hills, have lead the 
term "kettles and pots" to be applied to regions of this char- 
acter. The sags and depressions are frequently partially filled 
with decaying organic matter or peat, forming marshes, or they 
are occupied by water, forming ponds or small lakes few of 
which have any visible outlet in that portion of the formation 
in northern Bayfield County. See Plate IV. This part of the 
area is also a streaniless area. South in Sawyer and adjoinin<; 
counties, the lakes are large bodies of water, nearly all of which 
fire connected with some outlet tributary to the Chippewa, ut 
St. Croix rivers. In this portion, extensive areas of poorly 
drained swamp lands have developed. These are for the most 
part heavily wooded. Gravel ridges are of frequent occurrence. 

Scattered here and there throughout this extensive assemblage 
of hills and valleys, there occur tracts ranging in area from a 
few acres to 100 acres or more, in which the surface is more 
gently rolling or moderately level, and on which the soil is of 
better quality than the type described. 

Native Tegetation. The main body of the area in Bayfield 
county was timbered lai^ely with Norway and white pine, 
which has been cut long since, leaving only stumps and lone dry 
tree tops remaining. Forest fires have frequently swept the cut- 
over land, adding to the desolateness of the country. Second 
growths of poplar, and birch frequently follow the cut-over 
pine. In isolated areas through the pinery, there frequently 
occurred hardwood ridges in which maple, basswood, birch, and 
oak make up the tree growth. 

In the areas included .in Sawyer, and Washburn counties, a 
mixed stand of timber developed ; in places the pine predom- 
inated; in others hemlock, and mixed hardwood — maple, birch, 
and basswood, with scattering pine. The second growth is 
largely white birch, and poplar. Considerable areas of swamp 
land in northeastern Sawyer County and extending into Ash- 
Iwid, are wooded with spruce, ash, cedar, alder, and tamarack. 
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SoJl. The soil is predominantly a broivnish to reddish brown 
sand to sandy loam, to a depth of 8 to 10 inches, the surface of 
which is often greyish in color and carrying a small amount of 
organic matter. The subsoil invariably becomes sandy, lighter 
in cdor, and usually carries a small amount of gravelly material 
and small pebbles below 10 to 12 inches. As a rule, below 3 feet, 
the soil becomes quite coarse and generally contains more gravel 
and stony material. 

While the prevailing soil ia of this general tharacter, wide 
local variations occur; both as to surface and subsoil. The sur- 
face soil was frequently found to be a fine loam or even silt lonm 
with desirable subsoil characteristi<'s, but in a survey of this 
character, it was impossible to separate out these areas, wliilo 
others, if it were possible to map, would be too small to indicate ■ 
on the map of the scale used. The better soil conditions are 
usually expressed by the character and stand of timber ds- 
veloped. In the exclusive pine section, isolated islands cf mixed 
hardwoods are almost invariably associated with better soil or 
subsoil conditions. These areas are of variable extent. The 
fact that this soil type includes tracts so widely different hoth 
in soil, arid also in topographic features, cannot be too strongly 
emphasised. 

Agriculture. The agricultural possibilities of this soil type 
must necessarily be limited, and, as a rule, adapted to the con- 
ditions prevailing in the area. Much of the area is better 
adapted for grazing, which has been tried only in a limited way, 
hut with apparent success. Unquestionably there are possibil- 
ities in this business. As stated, tracts less rugged in character 
are usually found within any considerable area, upon which the 
usual farm crops might bo grown. 

Again, there are areas which have been burnt over repeatedly 
leaving little of the rich vegetable matter in the soil. Such 
areas are capable of producing only a limited amount of grass 
under present conditions. There are also tracts which, on ac- 
count of their ruggedness, and further because of the extremely 
light textured soil, are better adapted for forestry purposes. It 
is also quite probable tliat the original forest growth which de- 
veloped here, started under more promising conditions, so that 
where forest fires have burnt over the ground so ccmipletely, 
considerable difficulty may be experienced at the present time 
in getting a growth started. 
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MANAGEMENT OF SANDY SOILS. ' '^ 

There is no type of soil that may be cleared and brought tin- 
der cultivation at less expense than the jack pine sandy soil. 
Miich of the land in the area of the Plainfield Sand may be de- 
veloped at a cost ran^ng from $4.00 to $7.00 per acre. "Where 
heavily wooded areas occur, the expense, not including the cost 
of cutting timber and piling the brush, ranges from 12 tA 15 
dollars per acre. 

The low cost with which this land may be brought under cul- 
tivation, as well as the ease of working it after it is once broken, 
have led many to practice excessive cropping without due re- 
gard to the limitations of soil of this character. Physically the 
sand soils are open and porous, and only contain a limited a- 
mount of organic matter, which in turn reduces their water hold- 
ing capacity profoundly. Chemically, this class of soils are us- 
ually low in their nitrogen content, since this clement is associ- 
ated with the organic matter of the soil. The total supply of phos- 
phorus is equal to about one-half to two-thirds that found in 
the heavier soil types, while the potassium condition is more 
satisfactory. The average of a considerable number of analyses 
shows the total content of the three essential plant food ele- 
ments in the surface 8-inehes, to be as follows : 

Phosphorus 660 Founds 

Potassium 34700 Pounds 

Nitrogen 1550 Pounds 

The rate at which any plant food element becomes available 
depends, however, in a measure upon the size of the soil par- 
ticles, being proportionately less in coarse than in fine grained 
soils. The fact that these soils have a low water holding 
capacity, and are deficient in most of the essential plant 
food elements, should be taken fully into account by the owners 
of this type of soil immediately after the land has been cleared 
and broken, rather than after a number of years of cropping to 
grain and cultivated crops, without the use of legume crops, 
some of which should be plowed under frequently in the rota- 
tion period. 
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The starting point with soils which have been cropped for 
some time is the incorporation of or^nic matter, either by- 
plowing under a green crop, preferably a legnme, or by means 
of barnyard manure. Clover and alfalfa are splendid crops to 
utilize for this purpose, wliore those can be grown. See Plate 
V. The acid condition of the soil, and the lack of available 
plant food are, however, often cp-ises for failure in getting a 
crop of either started. Annual legumes, as soy bean^ cow 
peas, and winter vetch are acid-tolerant plants which may 
be grown until conditions favorable to clover and alfalfa 
are obtained. Bye and bucfewheat are also valuable crops to 
turn under to increase the ot^anie matter in the soil, but these 
do not add any nitrogen aa the legumes do. There is, however, 
less difEculty in getting a fair stand of the grain crops, even 
though the soil has been depleted to a considerable extent. As 
a starter, then, they possess this important advantage over 
clover and other legumes. 

The introduction of organic matter not only serves to increase 
the water holding capacity of the soil, but also through its de- 
composition, tends to liberate insoluble mineral plant food in 
the soil. This is especially true of potassium, fairly good sup- 
plies of which are contained in the soil, as shown by chemical 
analyses. 

As the total amount of phosphorus is already low in vii^n 
soils, the logical step is to increase the amount of this element in 
the soil. Where it is possible to utilize concentrated feed 
stuffs, high in protein, sueh as bran, the amount of phosphorus 
in the manure may be materially increased, since these feed 
stuffs carry considerable amounts of phosphorus. It will be 
found, perhaps, that the purcbaHe of ground rock phosphate 
fertilizer will he the most practical method to increase the phos- 
phorus content of the soil. This is the cheapest form in which 
phosphorus may he purchased, though it is not available for 
immediate crop use, unles-s it has been incorporated with or- 
ganic matter— barn yard manure, or with some of the green 
manure crops mcnfioncd above; the fermentation and decompo- 
sition of which serves to make the insoluble phosphate available. 

Clover whe^n once established should occupy a prominent 
place in the rotation. A three-year rotation, including clover 
one year, cultivated crop one year, and grain one year, has 
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proven very satisfactory. A four-year rotation in which clover 
occupies the land two years, a portion of which is pastured, has 
the advantage of adding more organic matter and nitrogen to 
the soil. The opportunity of introducing organic matter should 
never be lost sight of. For example, when the com is "laid 
by", some green manure crop, soy beans, vetch, and clover, 
should be sown, the crop allowed to make maximum growth, and 
then turned under. 

For a complete discussion of the management and improve- 
ment of sandy soils, reference should be made to "Wisconsin Bul- 
letin No, 204, sent free upon request, by addressing the College 
of Agriculture, Madison, "Wisconsin. 
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CHAPTER III. 



GROUP OP LOAM AND SANDY LOAM SOILS. 

Mellen Loah. 

Area. The area of Mellen Loam is included in a broad belt 
which extends in an east to westerly course nearly across the en- 
tire area under discussion. From the map it will be seen that the 
Plainfield Sand cutting across it in a diagonal manner separates 
the formation into two nearly equal areas. It occufb in every 
county, though only small areas are found in Burnett and 
Sawyer Counties. .Nearly one-third of Douglas and large tracts 
in southern Bayfield, and in the south central part of Ashland 
are made up of this soil type. The entire area embraces ap- 
proximately 1200 square miles or about one-fifth of the district 
under consideration. 

Surface Features, The surface is generally of a rolling char- 
acter, see Plate VI, with many depressions, lakes, and peat 
marshes. Frequently the surface becomes hummocby, the mu wH 
hillocks varying from 10 to 30 feet in height, giving the country 
a somewhat billowy appearance. In the vicinity of streams the 
land often assumes a rather undulating and broken character. 
Another characteristic of the surface condition is the presence 
of many extensive areas of poorly drained land, most of which 
are covered with a deep peat soil, and densely wooded, as a rule, 
areas are especially prominent in the southern part of Ashland 
County, occurring mainly south of the water shed. Lai^e tracts 
of similar areas occur in Douglas County, Streams tributary 
to Lake Superior drainage system flowing northward, and those 
flowing southward, tributary to the Mississippi River System 
have their headwaters in these swamps, the same swamp fre- 
quently being drained in both directions. 

In regions where exposures of the Penokee Iron Bange, Md 
the Copper Range are prominent features of the country, th« 



>\s, 



OOgIC 






i 



Diq.izeobvGoO'^lc 



jvGoo'^lc 



OROUP OF LOAM AND SANDY LOAM SU1L8. 37 

surface becomes rugged and rough. This broken area iQcludea a 
belt varying iu width from less than one-fourth of a mile to 
more than a mile. 

The Copper Bange rises to a height of 700 to 900 feet above 
Lake Superior in Ashland County, the outcrops of which be* 
come quite prominent north of Mellen, and trend in a general 
southwesterly course. Bouth of Birch Lake Poatoffice, a similar 
rugged area nearly two miles in width occurs. 

South of the Copper Kange, aind in places closely associated 
with it, the Iron Hange rises to an altitude of about 1000 feet 
above Lake Superior, Ou the crests of some ridges an altitude 
of 1200 feet is attained, making this range country with few 
local exceptions, the highest land in the state. The approach to 
this elevated region from the north is gradual and less steep 
than the south side, owing to a large amount of glacial material 
arrested by the advancing ice sheet. Rock outcrops are fre- 
quent, especially in townships 44 and 45, Ranges 2 and 3 West; 
township 45, Range 4, township 44 and 45, Range 5 West, and 
township 44, Range 6 "West, Along the border of the Mellen 
Loam and Plainfield sand in township 44, Range 9, and town- 
ship 43, Range 10, outcrops of Copper Range are also prominent. 
Throughout the area, outcrops of the two ranges and also of 
granite occur frequently. In some of the townships enumerated 
above, the surface features are dominated by the Bange so that 
not more than one-third of the area is agricultural land. Stoni- 
ness is common over the entire area; in some places interfering 
with farm operations unless removed or collected in piles. The 
, bowlders are mainly of local origin, and vary in size from small 
stone 2 inches in diameter to huge bowlders, difficult to remove. 
Native Vegetation.— The area was heavily timbered with 
pine, hemlock, and mixed hardwoods — yellow birch, maple, bass, 
and oak. In certain localities, the white pine was the pre- 
dominant species, while iu others, hardwood, and hemlock 
formed the pvovailing forest growth. In Douglas County, bem- 
lock was of little importance commercially, and red oak replaced 
the birch. The southern portion of this county assumed the 
character of pinery, mainly white pine, with some Norway. In 
Bayfield and Ashland Counties, the Jlellen Loam was timbered 
chiefly with a mixture of hardwoods — maple, yellow birch, and 
bass, — together with hemlock, and pine. In places the hard- 
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woods predominated, Eorming hardwood belts ; while in others 
the predomioance of pine ebaraeterizod the area as pinerj'. The 
pine has practically all been cut, and since, hemlock, and hard- 
woods are being so extensively used for building purposes, the 
forests of Northern Wisconsin will soon become a matter of 
history. 

Soil. The Mellen Loam to a depth of 8 to 10 inches is a brown 
to reddish brown loam or sandy loam, the surface 1 to 2 inches of 
which carries a fair amount of organic matter. Over consider- 
able areas, the surface 2 to 3 inches is a greyish color, which 
changes abruptly to the typical reddish brown, characteristic 
of this formation. The subsoil grades into lighter colored sandy 
loam at about 24 to 30 inches. Below 30 inches the subsoil be- 
comes heavier, carrying a larger proportion of fine earth parti- 
cles, which gives it a greater capacity for moisture than the soil 
above. Over a considerable area in the vicinity of ilellen, this 
heavy subsoil varied in thickness from 12 to 18 inches, and is in 
turn followed by reddish sandy and gravelly material. In this 
area the so-called hard pan was found at depths of 18 to 24 
inches. 

The surface soil varies considerably within short distances. 
Frequently the hillocks are sandy and lighter in color, while 
the lower lying land may grade into a heavy loam or silt loam. 
These variations occur throughout the entire body of the Mellen 
Loam, and require a detail survey to indicate accurately, Ston- 
iness is common over the soil area, but only locally in sufficient 
amounts to interfere seriously with agricultural operations. The 
soil is invariably acid even in the virgin condition. The open and 
porous nature of the surface soil insures good drainage, yet the 
more retentive subsoil prevents any undue loss by leaching. 

The following table shows the mechanical composition of this 
soil type : 

TAiir,K i.—Mec7ianieal Analyetf of Melien Loam. 
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A.griculture. Only a small proportion of the Mellen Loam is 
under cultivation at tiie present time. In sections where farms 
have been in operation for Eiome time, the agricultural value of 
this land has been demonstrated. It is weU adapted to diver- 
sified farming, as well as to special crops where market conditions 
warrant. The small grains are oats principally; rye and barley 
are grown to less exteut. The yields for these crops are excel- 
lent. Hay consists mainly of a mixture of clover, and timothy, 
and yields 1.5 to 2 tons per acre. The average farm in this sec- 
tion contains more or less poorly drained land, which serves 
admirably for hay and pasturage purposes so necessary for the 
dairyman. Corn may be planted earlier than on the heavier 
soil types of this section of the state, and consequently is more 
liable to reach maturity before autumn frosts. For ensilage 
purposes, it can always be depended on. As a result, dairying 
is becoming the main business in this section; cream being the 
principal dairy product sold. This industry is growing rapidly, 
and with the assistance of breeder's organizations, a better 
quality of stock is gradually being introduced. 

This soil type is also especially well adapted to trucking crops, 
and in local areas, this industry ia growing in importance. Po- 
tatoes are always a sure crop, and one of the principal truck 
crops grown. Yields range from 150 to 200 bushel per acre 
under ordinary conditions. Bush fruits, blackberries, raspber- 
ries, currants, and gooseberries, are grown with success. 



CHELSEA LOAMS. 

Areai The Chelsea Loams embrace an extensive tract in the 
southern tiers of townships of Burnett County, a considerable ' 
area in the northern half of Washburn County, and a small area 
in southwestern Sawyer County. There are also many smaller 
tracts, often widely separated throughout nearly the entire area. 
Moat of these tracts are isolated areas of only a few square miles 
in extent, which often become prominent features of the 
landscape on account of their elevation above surrounding 
country. The Chelsea soil covers a large territory in the coun- 
ties farther south and east, and described in previous soil re- 
ports. 
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Surface Features. The surface of thia soil area has been in- 
fluenced profounilly by the work of glaciers. Consequently 
coDHiderable variations in the surface features have developed. 
In a general way, the surface is characterized by areas that are 
rough and undulating, gently rolling, and in areas of limited 
extent, uoatiy Ifvui. See plate VII, Scattered throughout the 
entire area are depressions, some of which are occupied 
by marshes, others by small lakes. Some of . the hilly laud 
has a relief averaging 75 to 150 feet, with rather steep slopes in 
places; while other areas are choppy and the elevations do net 
exceed 20 to 30 feet. Some of the principal hilly areas occur in 
the western part of township 37, range 13, and in the southeast- 
em, and the north central part of Washburn County, and the 
southwestern part of Sawyer County. 

Stoniuess is a common characteristic, and occurs invariably 
to some extent over the entire area, and in places to such an ex- 
tent as to interfere with cultivation. No limestone is found in 
the soil. Trap rock outcrops occur in the southeastern part of 
township 37, Range 18 in Burnett County. 

Native Forests. Mixed hardwoods, and pine, are the usutil 
treu growths associated with the Chelsea Loams. "White pine, 
and Norway occurred exclusively in some areas, especially along 
the lower lying land, and scattered in through with the hard-, 
woods in varying amounts. The hardwoods comprise maple, ■ 
basGWOod, red oak, black oak, yellow birch, and elm. On some 
of the lighter soils the oak predominates forming oak ridges. 
The pine has all been removed, also the greater part of the hard- 
woods. The second growth which followed consists of poplar, 
white birch, and aspen making a dense thicket where left undis- 
turbed. 

Soil. The Chelsea Loams are glacial in origin, and include 
soils that show considerable variation in texture. In the area 
mapped, the predominant type is a greyish loam surface soil, 
followed by a greyish to reddish colored sandy loam subsoil to 
a depth of about 20 to 24 inches. Below 24 inches, the soil mass 
becomes somewhat coai-si'r, as a rule, carrying frequently 
gravelly material in varying amounts. Oftentimes the subsoil 
at dcpllis of 18 to 24 inches was found to consist of a reddish 
clayey s;\nd, and extended down to a depth of 30 to 36 inches, 
where it was again followed by the usual sandy drift material. 
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While the predominant surface soil is loamy, there are areas, 
generally of small extent, which are either heavier or lighter in 

texture. The heavier soil is usually a grey silt loam, 
to a depth of 8 to 12 inches, followed by a lighter textured sub- 
aofl. The lighter soil members are sand and sandy loam. The 
areas of sandy soil are usually of only limited extent. 

A detailed survey of this area would show a very "spotted" 
condition, with reference to soil types found ; the changes often- 
times being very abrupt and widely different in character. This 
fact should be kept in mind by the prospective purchaser. 

The following table gives the result of mechanical analyses 
' of the surface soil to a depth of 8 inches and the subsoil from 
8 to 24 inches, of an average loam of this type. 

Table 4. — Mechanical Analyaes. of Ckeleea Loam. 
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Agriculture. Owing to the variety of conditions found in the 
*Jhelsea lioaras both with reference to the soil types, and 
to the surface features, a wide diversity of agricultural pursuits 
is possible. Tracts, the hillsides of which are too steep for cul- 
tivation, afford good pasturage conditions," and are splendidly 
adapted for grazing purposes. Several "ranches" have been 
started recently and found profitable, as a rule.- On these places, 
which vary in size from less than a section to several thousand 
acres, there is always sufficient land suitable for growing much 
of the grain and forage required. 

The soil area taken as a whole, however, is developing into a 
mixed farming section, in which dairying is the most important 
business. Cream is the principal dairy product sold at the 
farmer's door to nearby creameries. The sale of live stock is an 
industry that is growing in importance. The dairy and stock 
industry is certain to develop rapidly, especially in view of the 
many advantages of good pasturage conditions, the abundance 
of good water, and the excellent yields of hay and forage crops 
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obtained. Clover and timothy yield well and are easily grown. 
Oats is the principal grain crop, and yields 40 to 50 bushel per 
acre. Barley, wheat, and rye are also grown to some extent. 
The grains and forage grown are fed, as a rule, on the farm in- 
stead of being sold in the market. The fertility of the soil, by 
this system of husbandry, is thus more easily maintained. 

Special crops are grown to some extent. Potatoes are found 
to be the most profitable in this line. Yields range from 150 to 
200 bushel per acre, and add considerable to the farmer's 
income. 



MIAMI LOAM. 

The Miami Loam embraces about one township in the south- 
western part of Burnett County. It marks the northern ex- 
tremity of a soil type extensively developed in Polk and St. 
Croix Counties, which ia described as Gushing Loam in a re- 
port covering the latter counties • 

Surface Featwres. The surface features of the northern one- 
half of the Miami Loam are generally of a level to gently rolling 
character, while the area, ' chiefly, in Township 37, Range 18 
West, is more hilly and undulating in contour, due in a measure 
to the presence of many lakes which occur in this section. In 
the more level areas, many poorly drained tracts occur, that 
could be benefited my tiling. Considerable tracts are now de- 
voted principally to pasturage and hay meadows, which might 
be utilized for other crops, if the drainage conditions were im- 
proved. In some eases, this condition is due to obstructions, ap- 
parently the work of beavers, which serve to hinder the escape 
of storm waters along natural drainage channels, thus causing 
land to remain wet for a long time. 

So^. The soil to a depth of 8 inches is a greyish loam to 
silty loam followed" by a lighter colored loam or sandy loam to 
a depth of about 20 to 24 inches, where it grades abruptly into 
a stiff sandy clay subsoil to 40 inches, varying from buff to 
greyish blue color, frequently iron stained. Upon exposure to 
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weathering induences, this material becomes reddiah brown in 
color that is quite charaeteristio of the formation. In depth 
this "hardpan" as it is sometimes called, varies considerably. 
In places along road cuts the thickness was observed to be over 
5 feet and is underlain by sandy drift material. A rather pe- 
culiar feature of this soil type is the presence of limestone ma- 
terial throughout the soil mass. Many of the pebbles which 
occur in the soil mass, are limestone, others are granite, quartz, 
and sandstone. Since the underlying rock is sandstone, the 
drift material now in the soil was evidently carried in by the Ice 
from regions where limestone abounds. The soil is invariably 
non-acid or only slightly acid, and not infrequently sizzles 
when acid is applied. The fact that this is a limey soil 
has considerable significance in general farm practice, especially 
with reference to growing legume crops. 

Native Vegetation-. The original timber growth consisted 
mainly of mixed hardwoods, and pine. At the present time, the 
timber most commonly found consists of white oak, black oak, 
maple, bass, iron wood, and ash. Of these the oak is the most 
abundant, and is used chiefly for fuel purposes. 

Agriculture. The Miami Loam is practically all laid out in 
farms, and a large proportion of this soil is now under cultiva- 
tion. The farmers are thrifty, specializing in dairying as their 
principal business. Corn is an important crop which is utilized 
largely for silage purposes. All ordinary small grains do well. 
Oats compose the principal grain crop raised, but little, if any 
of the grain is marketed. The main cash crops sold from the 
farm are dairy products and fattened live stock. Farmers are 
rapidly introducing pure bred and graded stock of the dairy 
type. Potatoes are also an important item in crops sold, espe- 
cially in areas where soil is of a more loamy character. Clover 
and timothy are staple crops. Since the soil is, as a rule, non- 
acid, clovers do well. Alfalfa is being introduced, and promises 
to become one of the principal forage crops. 
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' ■ KENNAN LOAM. 

Area. The Kennan Loam ia limited to the southwestern part 
of the area under discussion, where it occupies a trac,t ahout 50 
square miles, chiefly in township 42, Range 2 west in Ashland 
County. A small area occurs also in Sawyer County. 

Surface Features. The surface of this type is that of a 
"gently rolling to level upland, with long, sloping hills. 
Poorly drained areas, some of which are peat marshes occur 
frequently throughout the tract. Over a portion of the Kennan 
Loam stoniness is a common characteristic. The stony material 
consists largely of hardheads, granites, and quartzites of vary- 
ing sizes, ranging from less than a foot in diameter to large 
bowlders many feet in thickness. These need to be removed or 
put in large piles before the land may be properly worked. 
Near Glidden, rocks were made to serve an economic purpose by 
being crushed and used for improving highways. 

Native Vegetation. The area of Kennan Loam was forested 
■ originally with a dense stand of mixed hardwoods — maple, birch, 
basawood, oak, and elm, with scattering pine and hemlock. The 
pine has all been removed, and also large quantities of hardwood, 
though considerable tracts are still heavily forested with the 
latter. The cut over land soon becomes densely covered with a 
second growth consisting of poplar, white birch, and hardwood. 

Soil. The soil to a depth of 8 inches varies from a yellowish 
brown silty loam to loam ; the surface 2 to 3 inches often being 
more distinctly a greyish brown color. The subsoil grades into 
a yellowish brown loam, becoming a sandy loam at depths of 
about 20 inches, and containing some pebbles and rock frag- 
ments. Below 24 inches, the material becomes lighter in color, 
more sandy, and carrying a considerable amount of pebbles and 
stone. In the area mapped, the heavier phase or silty loam pre- 
dominates, the loamy type occuring in small local areas, and 
lacking the uniformity of the silty loam. 

Agriculture. A portion of the Kennan Loam is exten- 
sively developed, while other areas are still timbered. The cost 
of carving out a farm on this soil type varies, depending on so 
many factors that it is difficult to make even an estimate. Where 
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the stumpage is largely hardwood, and the land not excessively 
stony, the cost ranges between 25 and 50 dollara per acre. 
Fanners are generally engaged in a diversified system of farming. 
Dairying is an important source of income for the new settler. 
Stump land affords excellent pasturage, thus affording means of 
getting returns from the land, while it is being brought under 
cultivation. 

The soU is well adapted to the growing of small grains ;— oats 
' and barley being the principal crops. A large acreage on every 
farm is devoted to hay, chiefly mixed clover and timothy. Com 
may be grown for ensilage purposes and brought to maturity 
in favorable seasons. Potatoes and root crops make excellent 
yields, and are grown extensively. 



SUPERIOR LOAM. 

Area. Superior Loam embraces several small areas in 
Burnett County, the most important one of which is found in 
the vicinity of Orange. Other smaller tracts occur near Coomer, 
and north of Gaslyn, 

Surface Features. This formation is of a generally rolling 
character, and, as a rule, is well drained. Sags and depressiona 
are of frequent occurrence. Some of the poorly drained areas 
are covered with dense stands of swamp spruce, and black ash. 

Soil. In the vicinity of Orange where it is typically de- 
veloped, the surface 8 inches is a greyish loam, the surface 1 to 
2 inches carrying considerable organic matter. From 8 to 16 
inches it becomes lighter in color, and more of a sandy to sandy 
" loam soil. A heavy clay subsoil is found underlying this loamy 
covering at depths ranging from 18 to 36 inches. In thickness, 
the clay varies from 1 to 3 feet, is usually reddish in color, but 
verges to a chocolate brown in places. In exposed cuts, this clay 
bed shows distinct stratification. It is underlain by stratified 
sandy or gravelly material to a considerable depth. 

Vegetation. Originally the area supported a heavy stand of 
mixed hardwood and pine. The pine has long since been cut, 
and at the present time the forest remaining is largely hard- 
woods, consisting of white oak, maple, basswood, ■ black oak, 
poplar, and white birch — the last named coming in as a second 
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growth. Often the black oak ia the predominant tree over con- 
siderable areas. 

Agriculture. This soil is well fitted for general diversified 
farming. Practically every crop that can be grown in this sec- 
tion of the state thrives remarkably well on this soil. Grasses 
and clovers make luxuriant growth and yield abundantly. Po- 
tatoes are an important cash crop. Dairy products, {chiefly 
butter) form an important source of income for the farmer. The 
tendency at present is set strongly toward dairying. Com is a 
crop that matures, generally, and is used mainly for ensilage 
purposes. 



' ' SUPERIOR SANDY LOAM. 

Area. The Superior Sandy Loam, is found in each of the 
three counties bordering on Lake Superior. Much the greater 
portion, however, lies within Bayfield County, occupying mainly 
the so-called Peninsula. In Douglas County it. occupies a belt 
of gently rolling land, bordering the red clay belt on the south. 
It oeeurs frequently as widely separated, isolated tracts, rang- 
ing from less than one square mile to ten or more in extents 
The soils of the Apostle Islands are also largely made up of this 
formation. 

Surface Features. The topography of Superior Sandy Loam 
varies from nearly level and gently rolling to rather hilly and 
undulating. The more undulating areas occur within the heart 
of the Bayfield Peninsula, where some rugged country obtains. 

Rivers, which are directly tributary to Lake Superior, occupy 
basins that are rather wide near the mouth, and gradually taper 
toward the head of the stream. These streams are sometimes 
many miles in length, and permit uninterrupted air drainage 
for the valleys, the sides of which are sometimes steep and pre- 
cipitous. Many of these valleys are ideally situated for orchard 
purposes. Post-glacial streams have eroded narrow T-shaped 
valleys along the slopes of these valleys, and also along the outer 
portion of the peninsula that has resulted in some rather broken 
country. 

SoU. The surface soil of the Superior Sandy Loam varies 
from a reddish brown sandy loam to a fine sand, the surface 1 
to 2 inches of which, as a rule, consists of a layer of light greyish 
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colored material. The subsoil underlying this formation is a 
heavy red clay of the same texture and origin as the type already 
described as Superior clay. 

The depth at which this clay subsoil may appear is variable. 
Especially is this true iu the areas that are rather undulating 
and hilly. Several conditions may be noted: (a) Sloping areas 
in which clay out crops at or near the foot of the slope, while 
on the higher ground near the top, the clay is not reached with 
a 40 inch auger, and may not be found at depths of 4 to 6 feet. 
Between these extremes, all gradations are liable to occur. It 
was also found by well records, that in some cases, the clay sub- 
soil is entirely wanting on the higher ground. On the other 
hand, cases were observed where on the higher ground, provid- 
ing it was level, the surface soil was found to be heavy clay 
followed by sandy subsoil. Such a condition was found on an 
upland 400 feet above lake level, east of Port "Wing in Bayfield 
County, (b) Areas which are more nearly level or only gently 
rolling, and are less complicated in structure, have more uni- 
form conditions in this respect. Over a large portion of the Su- 
perior Sandy loam in Douglas County, and to some extent iu 
the other counties, where similar surface conditions prevail, the 
heavy clay subsoil occurs at depths varying from 12 to 36 inches. 
In texture the soil varies from sandy loam to loam, usually 
reddish brown in color, and fairly uniform over considerable 
area. Frequently rock fragments are mixed in the body of the 
soil, while bowldery material is strewn- over the surface. The 
soil possesses good drainage, as a rule, works easily, and is not 
subject to losses from drouth or excessive rainfall. 

The results of mechanical analyses of a typical sample where 
the clay occurs in the subsoil at depths of less than 3 feet is 
shown in the following table. The sample was taken from 
Douglas County. 
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The Superior Sandy Loam is an excellent general purpose 
soil, and well adapted to special trucking crops. Potatoes and 
root crops yield well. The usual grains, — oats, barley, and rye 
are grown to considerable extent. Com for ensilage purposes 
may be depended upon, and early maturing varieties ripen, as 
a rule. Usually the early Dent varieties are the best now in 
use. Clover and timothy are grown and yield plentifully. 

"Where the climatic conditions favor, however, this soil is be- 
ing extensively devoted to horticultural work. It is largely on 
this soil type that the famous Bayfield fruit industry is de- 
veloping. Sec plate VIII. At the present time, a lai^o area is 
devoted to small fruit — strawberries, and the more important 
bush berries, blackberries, raspberries, and currants. The 
"Wealthy apple, and other leading varieties, are grown, the acre- 
age of which now totals hundreds of acres. Cherri^ pears, and 
plums, are also grown to some extent. The Bay^eld strawber- 
ries come on the market later than the southern berry, and, u 
a rule, command good prices. The fruit industry has passed th« 
experimental stage, the expansion and development of which 
will go steadily forward. 



WEBSTER LOAM. 

Area. The area of the Webster loam lies entirely within Bur- 
nett County, occupying a tract nearly 100 square miles in ex- 
tent. Grantsburg lies at the western extremity and Webster 
near the eastern. Falun and Siren, important trade centers, 
are also located within the area. 

Surface Features. The Webster loam is characterized by a 
gently rolling to level surface, with considerable areas of wet 
land requiring drainage. On the more gentle roUing portions, 
drainage courses are fairly well established, which take care of 
excess water after spring freshets and heavy rainfall. 

Soil. The characteristic feature of this soil type is the bed 
of heavy blue or grey clay which underlies this formation at 
varying depths. "When it is typically developed, the surface 
soil varies from a sandy loam to loam, brownish in color, and 
extends down to a depth ranging from 8 to 24 inches, where the 
clay subsoil is encountered. This bed of heavy subsoil is usually 
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less tlian i feet in thickness, on an average about 30 to 36 
inches, and in turn is underlain by sandy material to consider- 
able depths. In cuts, frequently strata of reddish clayey sand 
were found underlying this bed of clay, alternating with layers 
of fine sand. Below 4 feet the subsoil is generally found to be 
made up principally of sandy material. Southwest of Yellow 
Lake in Township 39, range 17, a small tract occurs in which 
the surface soil was found to be sandier than the average for 
this type, and the clay subsoil ranged in depth from 3 to 5 feet 
below the surface. This area represents the "lightest" phase 
of the type. 

Clay Loam Phase. 'While the predominant soil is of this 
character, there are several areas included in this formation 
that differ to such an extent as to warrant separate description. 
The chief difference lies in depth of the loamy covering over the 
clay. In localities it may be entirely absent, the heavy clay con- 
stituting the surface soil. Over extensive tracts in the south- 
west quarter of Township 38, Range 18, and the northwest 
quarter of Township 38, Bange 17, such areas occur. Where 
the clay becomes the surface soil, it is usually of a dark color to 
a depth of 1 to 2 inches, grading into a greyish or blue colored 
clay, which frequently is found to be iron stained. The "Webster 
clay loam is a compact soil, and very retentive of moisture. 
After it has been cultivated for some time, and exposed to sun- 
light and air, the soil loses some of its tenacious qualities^ and 
works more easily. These tracts are usually poorly drained. 

Native Vegetation. The forest growth developed over this 
type is closely associated with the soil. In the clay loam areas, 
where the drainage conditions are less favorable, the prevailing 
timber is. elm, soft maple, and ash. In other sections where 
sandy loam or loam obtains over clay, white oak, black oak, 
birch, maple, and bass are found. In a few areas, jack pine and 
white pine developed. Jack pine was found in the tract near 
Yellow Lake where the surface soil is more sandy and the clay 
lies somewhat deeper. 

Agriculture. This soil is adapted to a considerable variety 
of uses. Dairying is found profitable on the clay loam. Excel- 
lent stands of grasses, and clover for hay are grown. Pasturage 
conditions are also exceptionally good. Oata is the principal 
grain crop ; barley, rye, and wheat are grown to a small extent. 
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The sandy loam and loam soils are special crop soils, a large 
acreage of which is devoted to potatoea each year. Oats and 
rye are the principal grains grown. Com is grown to maturity 
on the warmer, lighter soils, but less successfully on the poorly 
drained clay loam soils. Practically all the crops, except pota- 
toes, and small amounts of grain and some hay are fed on the 
farm and sold as manufactured products — eream and fat stock. 
The dairy end of farming is destined to become more important. 
A better quality of stock is also being introduced more generally 
by the farmers. 

Drainage . In order, however, to obtain the best results, and 
insure certainty of orops, it will be necessary to improve the 
drainage conditions on the more nearly level areas. This ap- 
plies on the sandy loam as well as on the heavy clay loam soil. 
Surface ditches have been found helpful. Oftentimes, a fanner 
has difficulty in getting an outlet, unless adjoining farmers co- 
operate in constructing a final outlet to stream beds. Tile drain- 
age has not been tried, many farmers doubting whether the 
heavy tight clay soil could be drained. On similar soils, tiles 
have been in operation for several years, and their efficiency can 
no longer be questioned. The soil, though fine and closely 
grained, possesses the peculiar property of checking and crack- 
ing, which assists in establishing water courses toward the tile. 
These become quite permanent after continued use, and serve 
as a means for rapid removal of water in the soil. 

Depressions in the sandy loam areas which are often difficult 
to drain, and on which water stands frequently for a long time, 
may be benefitted by a vertical drain system. The heavy clay 
is practically impervious to moisture, but when an outlet is es- 
tablished through it by means of tile set on end, the water soon' 
disappears in the deep bed of sandy material which underlies 
the day. 
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RICE LAKE LOAM. 

This soil type embraces about three square miles iu Township 
37, Range 11 West, Washburn County, It ia a continuation of 
the soil type mapped "Rice Lake Loam" in Bulletin No. XXIII, 
Soil Survey of Part of Northwest Wisconsin, 

The soil to a depth of about 6 inches is a greyish silt loam, 
followed by heavy silt loam subsoil of distinctly bufE color, to 
about three feet. Beneath this heavy subsoil, the soil grades in- 
to sandy to gravelly loam. The formation occupies nearly level 
bottom lands or valleys, and is of alluvial origin. Further south 
in Barron County the soil assumes more of a loamy character. 
In this area, however, it is distinctly a silt loam. For the most 
part thia was heavily timbered with mixed hardwoods, only 
email areas of which now remain. Agriculturally, this is a 
highly productive soil, and is developing into one of the finest 
general farming sections of the state. Diversified farming is 
pursued, with dairying as the principal business; cream being 
the leading product sold from the farm. Potatoes and peas are 
special crops grown quite extensively. The usual small grains 
are generally grown and yield well. Corn is grown mainly for 
ensilage purposes. 



GENESEE LOAM. 

This soil type is made up largely of material that has been 
transported from higher land and deposited upon lower ground. 
It is of limited extent, and shows considerable variation in text- 
ure. The surface varies from a sandy loam to loam with subsoil 
that depends somewhat on the adjacent soils. In the area along 
the Marengo River and tributaries of White River, the subsoil 
becomes quite clayey, while the surface is a fine sandy loam. 
Along the Sioux River, in Bayfield County the surface 12 to 16 
inches is a brown loam underlain by sand or sandy loam, 
followed by clay at a depth of 3 to 4 feet. The area in the vi- 
cinity of Shell Lake is a sandy loam with a subsoil to a depth of 
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3 to 4 feet of sandy material. The type is of too limited an 
area to be of much importance agriculturally. Wherever it 
occurs, the soil is found to be fertile and productive. It is sub- 
ject to overflow in some instances, and is then adapted for past- 
urage purposes to advantage. Hay, corn, potatoes, and small 
grains are the usual crops grown. 
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CHAPTER IV. 
GROUP OP SILT LOAM SOILS. 

Kennan Silt Loam, 

Area. In the area under consideration, the Kennan Silt 
Loam ineludea nearly the south half of Sawyer County, and 
about one township in Ashland County. The total area mapped 
in this section of the state amounts to about 800 square miles. 
It is, however, one of the most extensively developed soil types 
in the north central part of the state, embracing a large part 
of Rusk County, parts of Chippewa, and Lincoln County, and is 
described in some of the previous reports as Kennan clay loam. 

Surface Features. The surface of this formation is of 
a rolling character. A noticeable feature is the long 
sloping areas between drainage channels often spoken of as 
ridges. The Thornapple Ridge, east of Winter, Sawyer County, 
affords a good illustration. Occasionally, areas along streams 
or near marshes are found in which the surface becomes more 
choppy; the hills or tnobs in sach cases being only of 
moderate height and not too steep to permit cultivation. 
Again tracts, of considerable area occur in which the surface is 
level and plain-like, and in which surface drainage is inade- 
quate, and tiling will be needed in order to obtain the best re- 
sults. In many of these level tracts, depressions occur in which 
vegetable material has accummulated and resulted in the forma- 
tion of peat beds of varying extent. Areas comprising several 
square miles occur frequently, while smaller tracts are found 
commonly over nearly the entire area. As a rule they are heav- 
ily wooded with species adapted to these conditions. Cedar, 
spruce, tamarack, and ash, are the predominant forest trees 
found. Frequently one or two species predominate, but more 
often a mixture of all of these has developed. The Flambeau 
and the Chippewa rivers and their tributaries drain the tract. 
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Stoniness is a feature of local importance over the area. Much 
of this formation, however, is so inaccessible at the present time, 
that only a general statement may be made with reference to 
this feature. It may be said, however, that more or less stone 
are found scattered over the entire area, and in local areas in 
such quantity as to add considerably to the cost of clearing land. 

Native Vegetation. This soil formation developed stands of 
timber consisting of mixed hardwoods, hemlock, and pine. The 
pine, (mainly white pine) was of relatively small importance. 
It occurred scatteringly throughout the mixed hardwoods, but 
often in local areas along lower ground it was the predominant 
spenies. Hemlock, yellow birch, and maple, in the order, 
made up the bulk of forest stand which in virgin state ranged 
from three to five thousand feet per acre of stocked areas.* The 
pine has been cut out and at the present time, hemlock, and 
birch is being rapidly removed. The wooded sections of parts 
of Sawyer suffered severely from wind storms, as indicated by 
numerous tracts of windfalls. Forest fires have also swept over 
considerable areas of the slashings' and the timbered land. 
"Within a few years after fires have run over the land, it is cov- 
ered with a thick stand of volunteer poplar, birch, alder, and 
berry bushes. 

SoU. The soil of this formation to a depth of 8 inches, is a 
grey to buff colored silt loam, carrying a considerable amount 
of very fine sand. The subsoil to a depth of about 18 to 24 
inches is a yellowish to light buff colored silty to clayey loam. 
This is often mottled by iron stains which upon exposure gives 
.the soil mass a characteristic greyish-yellow color. The mottling, 
while quite characteristic, is often lacking, especially if the sur- 
face silt loam is shallow and followed by sandy subsoil. Below 
24 inches the subsoil becomes more of a clayey sand, reddist 
in color and carrying a small amount of medium sized pebbles. 
This stiff subsoil is often spoken of as hardpan, and varies from 
12 to 24 inches in thickness. It is followed by a reddish colored 
loose sand and gravel for considerable depths. In cuts this loose 
material was seen to extend to a depth of 6 and 7 feet. The 
thickness of the surface silt loam covering varies consider- 
ably. Oft or. times when the topography becomes roll- 
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ing to hilly, the higher points have a silty covering not to ex- 
ceed 4 to 6 inehea, and in some places observed the lower sandy 
subsoil has become exposed on the tops of knolls and formed the 
surface soil. Again over the more nearly level areas the silt 
covering may extend down 3% to 4 feet, followed by the usual 
subsoil described above. 

The following table gives the result of mechanical analyses of 
typical samples of this soil; 
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Agriculture. Probably less than two per cent of the Kennan 
Silt Loam is under cultivation. The land is either forested or 
cut over slashings through which forest fires have run repeat- 
edly. The logging business is still an important industry in a 
large section of the area. Several fine farming communities 
have been developed. At Exeland, and also at Winter, in 
Sawyer County, good sized farms have been established, which 
show the agricultural possibilities of this soil type. The soil is 
of suiBcient depth and of such a character that it retains an 
abundance of soil moisture needed for growing crops. Grasses 
and clover find in this soil conditions for exceptional growth, 
and no where in this section of the state are yields surpassed. 
Grains — oats, barley, and wheat are grown and produce plenti- 
fully. Peas, both for stoclt and for canning purposes, will be a 
profitable crop to grow. Root crops — mangels, rutabagas, and 
turnips are crops that make excellent yields. The dairy farmer 
will find these valuable as a source of succulent feed for his 
stock. Potatoes are grown to a considerable extent, and form 
an important cash crop for the farmer. Corn can always be 
relied upon to mature for ensilage purposes. The need is ap- 
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parent, however, for earlier maturing varieties. The worfe of 
acclimating a variety is dependent largely on local conditions, 
hence the need of selecting and planting only early maturing 
varieties. 

Dairying will unquestionably develop as the moat important 
business. The many streams furnish water in abundance for 
stock, except on the "Ridge" lands where wells are 100 feet or 
more in depth. Sufficient water for the home may be obtained 
in wells 25 to 40 feet in depth. 

Land Clearing. Wild land is generally held at $10.00 to 
$25.00 per acre, depending on location. Improved farms vnth 
good buildings are valued at $60.00 to $80.00 per acre. One of 
the first questions asked by the prospective purchaser of land, 
after he has examined the soil conditions is, what is the cost of 
clearing the land and preparing it for cultivation. To answer 
this question at all satisfactory, one must know the condition of 
the land to be cleared with reference to the number, size, and 
character of the stumps per acre. Heavy pine stump land costs 
relatively much more to clear than hardwoods. The latter de- 
cay, especially if the land is pastured, while pine stumps are 
less subject to decay, and always require more enei^ in re- 
moving than do hardwoods. The length of time since the timber 
was cut has an important bearing on the cost oE clearing. Hard- 
woods are aifeeted to a greater extent in this respect than pine. 
The character of the soil is also an important factor in land 
clearing. On the heavy clay and loam soils, dynamite is more 
effective than on the lighter sandy types. On the other hand, 
the lighter soils are more easily broken than the loams. The 
condition of the soil is also important. As a rule, much more 
effective work can be done when the ground is wet than when it 
is dry. The amount of brush, dead timber, and second growth 
which is necessary to remove, varies considerably, and likewise 
the cost of doing this work. 

The new settler seldom attempts to clear his breaking of all 
stumps and stones the first year. It is neither necessary nor pro- 
fitable to do so. The preferable way for him to do is to clear the 
land of all underbrush, dead timber, and stumps that arc easily 
removed. In most eases, in the mixed hardwood country, this may 
be done at a cost of about 6 to 10 dollars per acre. The land 
should then be seeded to clover, and harrowed with a spring 
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FIG. 1. A CHBAP BUT SATISFACTORY STOMP PULLER. 
B best results are obtained by supiile men ting ItB use wltb dynamite. 



This outfit does very ettectlva and rapli. „_ >__.p 

limit* Iti nse, bowaver, anletB financed by a, eompatir which nuUM bud 
clearing a bualnew. 
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tooth harrow. This will aiEord excellent pasturage and hay 
for cows and stock, which prevents brush from coming up, and 
provides also a source of income for the farmer. A portion of 
the land may be utilized for small grains, potatoes, and other 
crops needed for maintenance. The stumps are then removed 
gradually year after year. Continued working and pasturing 
stump lands assist in decay processes, and afEord better condi- 
tions for frost action, thus materially lessening the coat of final 
clearing. 

Where the settler wishes to clear his land of all stumps and 
debris at once, the combined use of dynamite and some 
simple stump pulling outfit, has been found very satisfactory 
and economical. A drum and cable mechanism, or a wheel and 
axle mounted on a tripod are efficient machines to use. See Pig. 
1, Plate IX. Home made affairs of either type are equally good. 
The cost of clearing land by this method on average mixed hard- 
wood and pine land that has beeu' cut over for a number of 
years, will range from $20.00 to $50.00 per acre, including the 
cost of dynamite. 

Undoubtedly the use of more important methods, including 
th*e steam stump puller, (See Fig. 2, Plate IX} will do much to 
reduce the cost of clearing the vast areas of undeveloped agri- 
cultural lands in this section of the state. Thus far, the cost 
of large power equipment has made its use almost prohibitive, 
unless financed by a cnmpany who make land clearing a busi- 
ness. This it seems would be the most satisfactory way to 
handle the proposition. Steam pullers have been in use in Bay- 
field County and elsewhere the past few years. 



MELLEN SIIiT LOAM. 

Area. The Mellen Silt Loam embraces three widely separ- 
ated tracts of nearly equal area — one in southwestern Douglas 
County, another at the intersection of Douglas, Bayfield, 
Sawyer, and Washburn Counties; and the third includes por- 
tions of the southeru tiers of townships in Washburn County. 
The total area aggregates about 250 square miles. 

Surface. The surface is generally rolling in character, some 
parts of the areas becoming nearly level, while others in the 
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vicinity of streams, are slightly rougher. Small, flat, wet areas 
occur frequently. These are usually poorly drained, and heavily 
wooded with tamarack, spruce, and cedar. Frequently areas 
occur which present a hummoeky appearance, the elevations 
scarcely ever exceeding a height of 20 to 30 feet. This condition 
occurs in portions of southern WaBbburn, while the poorly 
drained flats are more commonly found in southwestern Doug- 
las. 

Native Vegetation. The original timber stand consisted of a 
dense growth of hardwoods, pine, and hemlock. The pine was 
cut 20 or 30 years ago, and the hemlock has been practically all 
removed during the last decade. At the present time, consider- 
able maple, birch, bass, and oak remain. The second growth 
consists principally of aspen, birch, and hardwood saplings. 

Soil. The Mellen Silt Loam to a depth of 8 inches is a grey 
to buff colored silty loam, underlain by a distinctly buff colored 
subsoil of silty material which is often mottled and streaked. 
The depth of this subsoil varies somewhat ; ranging irom. 12 to 
24 inches, where it is followed by a reddish fine sandy loam, or 
gravelly loam, which grades into reddish sand and gravel at 
lower depths. At depths of 10 to 15 feet, cuts showed the soil 
mass to consist entirely of sand. Small stone are often associ- 
ated with this subsoil. 

While the type runs in general quite uniform texturally, yet 
there are areas included which differ from the established type 
in that the covering of silt may be only a few inches thick gr 
entirely wanting and the surface soil is found to be a greyish 
sandy loam with light textured subsoil. These areas are usually 
small, isolated tracts, occupying the ridges and crests of knolls. ■ 
These local variations were impossible to separate, and in many 
cases, are too small to indicate on a map of the scale used. 

The chemical analyses of this soil show a satisfactory condi- 
tion with reference to the iisual plant food constituents, with 
the exception of phosphorus, which is found rather low, averag- 
ing about 1100 pounds over an acre to a depth of 8 inches. 

The results of mechanical analyses of a typical sample of the 
surface soil and subsoil of this type is shown in the following 
table : 
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Table 1. ^Mechanical Analytea of MelUn Sill Loam. 
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Agriculture. The Mellen Silt Loam where it has been brought 
under 'cultivation is found well adapted to diversified farming. 
The usual small grains— oats, barley, wheat, and rye, may bo 
grown successfully. The principal grain crop grown is oats, the 
average yield of which ranges from 40 to 50 bushel per acre, bar- 
ley 35 to 40 bushel, wheat 15 to 20 bushel. Clover and mixed hay 
yield 2 to 2*/^ ton per acre. Alfalfa has been tried, experiment- 
ally, with success. The soil, being acid, requires liming to in- 
sure a stand. Potatoes are a special crop. Corn is grown largely 
for silage purposes. 

Dairying is the important business on the farms of this soil 
type. This industry is rapidly expanding, both as to numbers 
as well as in the quality of the stock maintained. The principal 
dairy product is cream sold to local creameries. 



ANTIGO SILT LOAM. 

Area. The Antigo Silt Loam" occurs in limited areas in 
southeastern Burnett County, in the southern part of Wash- 
burn, and several areas in the northwestern part of Sawyer 
County. The tracts range from less than one square mile to ten 
or more in extent, and aggregate about 75 square miles. 

Surface Features. The surface features of this formation 
are generally level to gently rolling. Frequently there are areas 
slightly rolling in character, in which sags and depressed areas 
occur, some of whicJi are occupied by small lakes, others by 
marshes. These areas occupy, however, only a relatively small 
proportion of the total area. 



., L_nOO'^|C 



BOIL SURVEY OF SORTHWEBTBRN WIBCONBIN. 



Native Vegetation. This soil was originally densely forested 
with hardwoods, pine, and hemlock. The hardwoods consisted 
of maple, oak, yellow birch, and some basswood. At the pres- 
ent time all of the pine and hemlock, and most of the hardwoods 
have been removed. Poplar, birch, and maple form dense stands 
of second growth where the cut over lands have been left un- 
improved. , 

Soii. The soil to a depth of 8 to 10 inches is a greyish silt 
loam, followed by a buff colored clayey silt loam to a deptii of 24 
to 30 inches. The depth of this clayey subsoil may vary somewhat. 
In several places it was found to extend down to a depth of 3 
to 4 feet, though the average depth is less. This tenacious sub- 
soil is frequently mottleil, and often carries a small amount of 
rock fragments. Below 30 Indies the subsoil grades into red- 
dish sandy material, with which a varying amount of gravel is 
associated. This subsoil condition is very favorable for under- 
ground drainage, while the blanket of heavy surface soil is 
everywhere sufficient to retain moisture for the growing crop. 
Over some of the more level tracts, the need of artificial drain- 
age is apparent; but, as a rule, the land has good natural drain- 
age. Aside from variations in the depth of the heavy subsoil, 
this type is quite uniform in character. The soil is generally 
free of stone, works easily, is not subject to baking, and con- 
sidered one of the most durable soils in the entire area. The 
results of mechanical analyses of a typical sample of the soil 
and subsoil, taken near Sarona, in Washburn County, is shown 
in the following table : 
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Agriculture. A general diversified system of farming is fol- 
lowed on this soil type. It is capable of maintaining excellent 
dairy farms, and the tendency in that direction is now well es- 
tablished. In some of the communities where dairying has been . , 
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established for some time, graded and pura blooded stock is 
rapidly replacing the unprofitable scrubs. This phase of dairy- 
ing deserves greater attention by farmers who have in many 
cases not appreciated its importance. The principal dairy pro- 
duct is cream. Stock raising is also important; fat cattle and 
hogs being the principal products sold. 

Oats is the principal grain crop raised and yields well. "Wheat, 
barley, and rye, are also grown, but to less extent. Mixed clover 
and timothy hay occupies considerable acreage on every farm. 
Many instances were observed, however, where fields were left 
in hay too long, resulting in unprofitable yields. Com is a crop 
lai^ly used for ensilage purposes, but may also be grown to 
maturity. In common with all northern sections of the state, 
the work of selecting and growing early maturing strains is of 
vital importance in assuring a crop each year. 'Wisconsin No. 
8 Yellow Dent, and Yellow Flint, are varieties of com that thus 
far have been found very satisfactory both as to yield and ma- 
turing qualities. 

The areas in Burnett and Washburn Counties, and some in 
Sawyer are practically all divided into farms, some of which 
have 50 to 75 per cent of the land now under cultivation. Im- 
proved farms are held at $75.00 to $100.00 an acre, depending 
on the improvements and location. The unimproved land is 
held at $15.00 to $25.00 per acre. 



COLBY SILT LOAM. 

Description. The Colby silt loam soil embraces a portion of 
one section in "Washburn County in Township 37, Kange 11, 
West. This small area marks the northern boundary of a soil 
type that occurs extensively throughout Central "Wisconsin. It 
is described quite fully in preceding reports, covering thin sec- 
tion of the State, The soil to a depth of 6 or 8 inches is a greyish 
silt loam, followed by a buff colored silty subsoil. Below 18 to 
24 inches the subsoil becomes more clayey in character, and is 
frequently iron stained. 

The surface of this formation is rolling, with broad, long, 
sloping valleys. Areas of comparatively level land are also 
common. 
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The forest growth consisted mainly of mixed hardwoods, and 
pine. The latter has all been cut, but considerable tracts of 
nfixed hardwoods still remain, "While the wort of clearing this 
land is somewhat slow, yet fine farms are developing quite rap- 
idly. Dairying is of first importance, and keeps pace with the 
increase in cleared land. The usual small grains are grown. 
Root crops, . and such special crops as peas, sweet corn, 
and beans, are also grown quite extensively. Clovers and tim- 
othy are big yielding crops. Corn occupies a large acreage, and 
may be grown to maturity, as a rule. 
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CHAPTER V. 
SUPERIOR CLAY. 

Area. The area of the Superior clay is included in a broad 
belt bordering Lake Superior, and extending inland a distance 
varying from a few miles to nearly 20. On the south, the clay 
belt terminates rather abruptly in higher land. That portion 
of the belt skirting the Bayfield Peninsula has been modified 
somewhat by ice movements, so that the formation is irregular 
in outline. Here it occurs more often as small areas varying 
from a few square miles to a township or more in extent. . On 
either side of these small areas, usually occur ridges of higher 
land described as Superior sandy loam. The total area of Su- 
perior elay approximates 1000 square miles. 

Soil and Surface Features. The Superior clay is a heavy 
compact soil of a distinctly reddish color. The subsoil differs 
but little from the surface soil in color or in compaetnesa. Us- 
ually a thin coating of vegetable material is found over the sur- 
face. From well records and exposures along stream cuts, 
the clay from the lower sections was found identical with that 
near the surface, both as to color and texture. After the land 
has been cultivated for some time, and exposed to air and sun- 
light, and more vegetable matter from crop residues has been 
incorporated into the soil, it gradually "lightens" up, is less 
reddish in color, and assumes more of a clay loam character. 
This is the condition in older sections of the state, where the 
same soil type has been devoted to farming for 40 to 50 years. 

Here and there sags or depressions occur, in which the drain- 
age is usually poor, and the aecummulation of vegetable matter 
gives the soil a black color. These areas are small as a rule, and 
when drainage conditions are improved, soon work in with the 
rest of the soil. Owing to the fineness of this soil, it has a 
tendency to retain moisture, and when saturated with water, is 
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slow in giving it up. Upon drying out it contracts consider- 
ably, causing the soil to check and crack into small blocks some- 
what cubical in form. In the management of this soil, due care 
must be taken not to plow or cultivate it when in a wet condition. 
It will invariably bake and form large elods that are not easily 
broken up. Fall plowing-for this reason is preferable to plow- 
ing in the spring. 

Frequently "white clay" spots are found. These have a tend- 
ency to run together when wet, and become heavily encrusted 
when dry. This condition may be remedied by incorporating 
more vegetable matter in the soil. 

The Superior clay, onl account of its high content of fine 
earth, (about 75 per cent of the soil mass consists of clay and 
silt, which are the two finest divisions of earth particles) ia 
liable to erode badly, especially if the slope is sufficient to cause 
water to move rapidly over it. See Plate X. At first only 
small V-shaped water courses are formed, tributary to some 
river or stream, which carries water during the entire year. 
The small water courses, which are active only during spring 
freshets, or after heavy rains, soon become deeper and wider 
with other tributaries leading to them. These V-shaped ravines 
vary in depth from a few feet at the head of stream beds, to 
50 or even 100 feet near the outlet. As a result, in some sec- 
tions the land is cut up badly, making a convenient arrangement 
of fields on a farm often times impossible. The interstream 
areas are broad, plainlike, with gradual slope toward Lake Su- 
perior. (See Plate XI.) 

' The area of Superior clay included in the belt beginning in 
the vicinity of Port Wing, and extending around the Peninsula 
almost to the Ashland County line, has been modified to some 
extent by the movement of the ice over it. The clay on the 
Apostle Islands has also been modified in this manner. The 
soil within this area lacks uniformity, and is less tenacious, as 
a rule, than the clay found elsewhere. A thin covering of 
sandy or silty material is frequently found overlying it. Gen- 
erally the deep gullies are of less frequent occurrence. The sur- 
face features are rolling with some level areas; stoniness is 
common, though not sufficient to interfere with agricultural op- 
erations. 

The following table pves the results of the mechameal an- 
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alyses of a typical sample of this soil, and also of a sample that 
has been modified by ice action. 



Table Q.^-Mechanifal Anatyatg of Superior Clay. 
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Native Vegetation. This soil formation produced a heavy 
growth of white pine, Norway pine, hemlock, and mixed hard- 
woods mainly yellow birch. In the western section of the area, 
little if any hemlock developed. The pine, has practically all 
been removed. The second growth now developing is largely 
composed of aspen, poplar, white birch, and balsam. 

Agriculture. This is one of the most important soil types in 
the area. Agriculturally the soil is productive and yields profit- 
ably under proper management. Development, however, has 
been retarded, due in part to clearing, which is always 
slow in a heavily wooded country. Again, large tracts were kept 
off the market until recently by mill owners, until the timber had 
all been cut. 

With improved and cheaper methods of clearing land by use 
of power pulling machines, cheaper form of explosives, and 
more intelligent care in their use, this area will see a rapid ex- 
pansion in the development of fine farms. The cost of clearing 
varies, depending on the character and number of stumps per 
acre, and length of time since the timber was cut. "When the 
work is done by hired help, the cost ranges from $25.00 to 
$40.00 per acre, including the cost of dynamite and plowing. 
Invariably the new settler clears and develops his land as his 
time and means permit. Grass seed and clover sown among the 
stumps affords excellent pasturage, as well as hay for his use. 
The stumps are then gradually removed, and the cost of clear- 
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ing much lessened. Cut-over lands in an undeveloped state can 
be bought for $10.00 to $25.00 per acre. Similar soil in old 
farm sections of the state is valued at $100.00 per acre and over. 

"While a limited amount of good water may be obtained in 
shallow wells, it is insufficient for general farm supply. It has 
been the experience of farmers, that to get a sufficient flow, 
deep wells are required. From a large number of wells investi- 
gated, the average was found to be between 100 to 200 feet, 
entailing considerable expense in drilling. 

The area is well fitted for diversified farming. Dairy- 
ing has been found a profitable means of converting crops 
grown on the farm into cash. Clover and grasses are crops, the 
yields of which cannot be surpassed. Alfalfa has proved suc- 
cessful on well drained land. The soil being of a limey nature 
supplies one of the conditions essential for its growth. The 
splendid adaptability of the soil has led many to follow hay 
farming exclusively. Weed infested fields are a natural result. 
Growing alsike clover for seed has been found profitable busi- 
ness. It produces gGod crops of forage, besides yielding 4 to 6 
bushel of seed per acre. Alsike is invariably a sure crop. Small 
grain, especially wheat, have given excellent yields. Rcot crops 
— rutabagas, turnips, cabbage, and potatoes— are dependable 
crops, as a rule. Turnips and rutabagas afford valuable suc- 
culent feed and may be used to supplement corn silage. Com 
does not always reach maturity, except for ensilage purposes. 
The Flint varieties have been found best adapted to this section. 
Field peas are profitable crops and should be more generally 
grown. Yields of 35 to 40 bushels per acre have been obtained 
on this soil at the Ashland Branch Experiment Station, under 
ordinary methods of tillage and fertilization. 

Management of Clay S(nl. In the proper management of 
this soil, due regard must be had, (1) to insure proper drain- 
age conditions, (2) to improve the physical condition of the 
soil, and (3) to increase the supply of phosphorus, which re- 
peated chemical analyses has shown to be below normal. 

Poor drainage is the limiting factor in crop production over 
large areas. Plowing in narrow lands, and connecting up 
the dead furrows about 3 to 5 rods apart with an outlet ditch, 
is one of the cheapest, as well as one of the most efSeient 
means of removing surplus storm waters. Due to the 
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compactness o£ this soil, the water is absorbed very slowly, so 
that the need of removing surface water quickly, is apparent. 
The soil, however, when once saturated is slow in giving up its 
moisture, if dependent upon evaporation alone. Consequently 
the soil is slow in wanning up in the spring, and growth is re- 
tarded accordingly. Tile drainage has been found effective in 
removing surplus water, even though the soil is very clayey 
and compact. It has been found that this type of soil is given 
to cheeking and cracking upon drying out, causing seams and 
cracks to form which serve as water ways toward the tile, 
and, by continued use, become fixed. In some instances, sur- 
face ditches may suffice ; while in others, tiling supplemented by 
surface ditches are essential in order to insure maximum crops. 

The physical condition of the soil may be improved by thor- 
ough cultivation, including plowing, and the incorporation of 
organic matter — crop residues, green crops, and bam yard man- 
ure. Plowing should always be done when the land iS suffi- 
ciently dry, so as to avoid puddling. The first plowing should 
not exceed 4 to 5 inches, in order not to turn under too deeply 
the vegetable mold with which bacteria and other organisms are 
associated. Ultimately the plowing should be deepened, the 
work to be done gradually, however, until a depth of 7 to 8 
inches is reached. Not only should this soil type be plowed 
deeper, but it should also be plowed oftener. In too many in- 
stances the land has been left in old hay meadows, which become 
weed infested and difficult to get in good tilth when it is again 
plowed. 

The organic matter content in ths soil in the original state 
is relatively small, and when it is understood that soil nitrogen 
is combined with the organic matter, the importance of increas- 
ing the supply of this material in the soil can be fully ap- 
preciated. Turning under an occasional clover crop or other 
legume is the ideal way of adding organic matter, since legumes 
have the ability to utilize atmospheric nitrogen, and possess this 
advantage over other green manuring crops. The incorporation 
of more organic matter also intends to improve the tilth of this 
soil, making it more mellow and more easily worked. 

From a considerable number of chemical analyses it was found 
that the phosphorus content to a depth of 8 inches over an acre 
was about 900 pounds. This is scarcely sufficient to grow 100 
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twenty five-bushel wheat crops. In order to maintain good 
yields the supply of this element should not only be maintained, 
but increased, if possible. Plot tests using phosphatie fertilizers 
have, in every instance, borne out the results of chemical an- 
alyses, by producing bigger and better crops. At the Ashland 
Branch Station where these fertilizer tests have been conducted 
for several years the following data were obtained : 
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These results leave no doubt as to the benefit of supplementing 
manure with rock phosphate. 

For further discussion as to the management of clay soils, the 
reader is referred to Bulletin 202, a copy of which can be ob- 
tained by addressing the College of Agriculture, Madison, "Wis. 
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PEAT. 

Peat represents an aecummulation of vegetable matter com- 
posed cMe&y of roots aod t«ps of grasseB, sedges, moss, leaves, 
and other decaying organic matter in various stages of decom- 
position. Sometimes small amounts of earthy material are in- 
corporated in it. The term muck is often applied incorrectly 
to the same material. Muck, however, contains much clay and 
silt; is usually darker in color, and the smaller content of or- 
ganic matter is in a more advanced stage of decomposition than 
that of peat. 

The one condition which is largely responsible for the forma- 
tion of peat is poor drainage. Such a condition may be brought 
about in- various ways. In this section of the state, the move- 
ment of the ice over the country has been an important agent in 
causing the formation of peat bogS; either by blocking estab- 
lished drain!.ge channels, or in forming depressions containing 
water a part of the year. The plant growth developed in these 
sags on account of excessive moisture and lack of air, soon ac- 
cummulated and formed a peat bog. Old abandoned stream 
channels often afford suitable conditions for such accummula- 
tions of plant residues. The process of peat formation may 
often be observed along the shores of some lakes where a border 
of swamp vegetation fringes the shore and gradually keeps en- 
croaching until the entire surface is matted over with decaying 
matter. 

Considerable variation exists as to the quality of peat, depth, 
color, and stage of decomposition. It is generally fairly well 
decomposed, and when wet, dark brown to black in color. The 
depth is variable; in many eases ranging from less than a foot 
on the edge of the marsh to many feet near the center. The 
subsoil beneath the peat depends to a large extent upon the 
adjacent upland, and as a rule, is similar to it. Invariably this 
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material is acid. Included witliiu tlie area mapped as peat, 
there are conditions of drainage, and of native vegetation that 
may be beet described separately. In a broad, general way, 
three types may be noted. 

1. Areas spolten of as open marshes, and upon which timber 
developed only in small isolated tracts or islands of upland. 
The best expression of this type is found in towns West ilarsh- 
land, and Anderson in Burnett County. lu each of these areas 
there are vast tracts of a prairie-likc country, Ktudded here and 
there by small clumps of Jack Pine, which developed on the up- 
land soils within the main body of the marsh. These isolated 
wooded areas range in size from a few square rods to several 
acres, and cannot be shown on a small scale map. The vegeta- 
tion consists principally of wire grass, the production of which 
has given rise to the important industry in fiber mat and carpet 
manufacturing. 

The developjnent of this industry in Burnett County 
has been rapid, so that at the present time practically all avail- 
able ground suitable for wire grass is taken up by several tex- 
tile manufacturing companies. Considerable money is expended 
in building roads and constructing ditches and otherwise im- 
proving the marshes so that best results are obtainable. Peat 
land that was considered at first only of nominal value has been 
sold upward of $30.00 per acre, and now devoted to growing 
wire grass. Yields range from 1 to 1.5 tons per acre. The peat 
is well decomposed, of rather dark color, and quite uniform in 
character. The subsoil is usually sandy. From a limited num- 
ber of analyses this peat appears to contain higher percentage 
of essential plant food constitiients than many of the peats in 
the state, 

2. The next type embraces 75 per cent or more of the entire 
peat area, and is frequently spoken of as swamp land. This 
group differs from the preceding in that as a rule it is heavily 
timbered, or was so at one time, and now is cut over or burnt 
over land. The timber growth varies markedly both as to species 
developed, and the stand. "While often it is difficult to classify 
areas on account of intermingling of species, yet areas in which 
tamarack is the predominant tree growth occur ; in others, cedar, 
or black spruce, or the black ash. As a result such terms as 
tamarack swamp have arisen, meaning that tamarack is the pre- 
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dominant tree growth. The stand of timher has been remark- 
ably dense in places. This is especially true of some areas in 
Doiiglas and Ashland counties. The soil is generally well de- 
composed peat, and varies considerably in depth. Very often it 
carries considerable earthy material washed in from adjacent 
upland. , ,, i". l,f;'|%i|j|| 

3. The last type is one which is separated on the basis of drain- 
age. This area includes tracts, some of which are quite exten- 
sive, as the one north of Odanah in Ashland county, bordering 
along the shore of Lake Superior. These areas for the most 
part are subject to overflow, and are usually classed as swamps 
in the true sense. Generally there is only a relatively small dif- 
ference between the level of the water and the surface of the 
swamp, so that only by expensive methods of drainage could 
these tracts be reclaimed. In some eases, sand bars or series of 
bars are thrown along the outer edge of the marsh. In most 
cases, these low areas lie along meandering streams which flow 
through them. Agriculturally, these are of little value_. except 
in local areas. Portions were heavily wboded where conditions 
favored tree growth. 

Management of Peat SoU. The first step in the development 
of a peat marsh is drainage. In the ease of a large marsh, a 
drainage district may be organized by the several owners, and 
the work done more cheaply that way. Small areas may be 
drained by open ditches, or by drain tile where the fall is sufB- 
eient for an outlet. 

The marsh when once drained should be plowed, preferably 
in the summer or early fall months. Compacting the soil by the 
use of a heavy roller firms the soil, greatly improving the seed 
bed for crops. Rolling also hastens the chemical decomposition 
of the peat, thus liberating plant food. Chemically, peat soil 
differs from upland soil in that it has a very large amount of 
nitrogen, due to the high content of organic matter, and, rela- 
tively, a much smaller amount of the other essential plant food 
elements, — phosphorus and potassium. This difference is 
brought out clearly in the table giving the average composition 
of upland loam soils and marsh soils expressed as per cent and 
as pounds per acre eight inches. 
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The high nitrogen and the low phosphorus, and potassium 
content, is at once apparent, and furnishes some information 
with reference to the fertilizer treatment of peat land. In gen- 
eral, it may be said that it is poor economy to apply fertilizer 
of any description which contains nitrogen, such as stable man- 
ure or mixed fertilizers. Barnyard manure should, tlierefore, 
be applied to the upland soils, and only such commercial fertil- 
izers purchased as are really needed. This will usually include 
phosphorus and potassium, and may he supplied in the form of 
rock phosphate and sulphate of potash. Wood ashes also eon- 
tain considerable amounts (i to 5 per cent) of potassium. The 
peat marshes in northern Wisconsin are invariably acid, indeed 
so strongly acid that it is not practicable to neutralize the 
acidity. Nor is it necessary to correct the acid condition for the 
crops usually grown on peat soil. The crops which may be 
grown are limited by the length of the growing season, and in- 
jurious frost conditions which prevail in some places, especially 
in areas of insufficient air drainage. Splendid yields of timothy 
and alsike hay are obtained from marshes where the peat has 
been properly pulverized, A hay meadow should not be per- 
mitted to lie too long, but plowed up, and a grain or cultivated 
crop removed before reseeding, Oats and barley are good grain 
crops, and return good yields. Cabhage, turnips, and potatoes 
may also be grown. 

The result of fertilizer treatment on yields of hay are inter- 
esting, and indicate the possibilities of this soil type when prop- 
erly fertilized. 
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MARL. 



Very frequently deposits of marl are associated with peat 
beds. This whitish sticky material represents an accummu- 
lation of shells of fresh water molluscs, and indicates that the 
bog was formed from the choking up of a lake by the aceummu- 
latioQ of vegetable matter. Marl, in the dry condition, is a very 
fine powdery material and composed principally of lime car- 
bonate. It is mentioned in this connection on account of its 
value as a neutralizer of acidity in soils. For this purpose it is 
equal in value to ground limestone. The deposits found were 
usually of small extent, and considerable distance from shipping 
facilities. They are, however, valuable locally to farmers within 
reasonable hauling distance. It should be spaded out and allowed 
to dry, when large quantities can be hauled. One to two tons is 
an avera^ application, depending somewhat on the degree of 
acidity. Marl deposits were found in Section 36, Township 37, 
Range 19 West; Section 5, Township 44, Range 9 West, along 
the Clam River in Section 16, Township 38, Range 15 West, 
near the Yellow River in Section 2, Township 38, Range 13 
West. Along the Trade River in Sections 26 and 27, Township 
37, Range 18, a tract 20 acres or more in extent occurs. Un- 
questionably many similar deposits occur elsewhere in the area 
under discussion. 



■>X-' 



oogic 



SOIL SURVICY OF NORTHWESTERN WISCONSIN. 



CHAPTER VII. 
MISCELLANEOUS. 



Meadow. 

Meadow eompriaes land lying aloug river bottoms, and rep- 
resents areas once submerged, but owing to readjustment of 
drainage conditions, have been left as dry land adjacent to 
present stream beds. Practically the entire type occurs along 
the Brule and the St. Croix River channel. In eftrly geological 
periods, this channel was occupied by a single stream which em- 
braced the entire width of the present bottom lands, and whose 
course was in the direction of the present St. Croix. 

The width of the bottoms varii^ from a few rods to a mile or 
more in the vicinity of the St. Croix flowage in Douglas county. 
The soil is difficult to classify, and varies from deep deposits of 
peat to sandy loams and even clay loams. Extensive areas of 
peat have been shown on the map wherever they occur. The 
sandy or sandy loam types of soil predominates, but lack uniform- 
ity over any considerable area. In the vicinity of Gordon, heavy 
red clay out-crops near the surface in places, or occurs as subsoil. 
Stoniness is very common, and in local areas, the stone cover the 
gronond almost completely. Frequently, patches occur in which 
a heavy accumulation of moss and vegetable matter over-lie 
the harder soil beneath. 

Nearly all the meadow land was forested ; the growth in some 
places being very heavy and consisting of cedar, spruce, elin, 
and jack pine. Agriculturally, it has little value, except 
locally where a number of farms have been developed. Good 
pasturage and hay may be secured from some of it. 
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BEACH SAND. 



This formation is of limited extent and is found only in places 
where the combined action of the wind and waves makes its 
deposition possible. Along the border of the Apostle Islands it, 
is usnally found in small, isolated, sheltered areas along the 
south or west sides. Along the mainland, several long narrow 
areas occur, some of which are of considerable economic import- 
ance. The Duluth-Superior harbor is protected by Minnesota 
Point — a narrow body of beach sand which has been deposited 
by the St. Louis River, at its mouth, and piled up to a consider- 
able height by tiie action of waves and wind. Long Island, 
formerly a point off the mainland of Ashland County, was also 
formed in a similar manner. 

The material is usually a light colored fine to medium sand 
with no apparent difference in soil and subsoil. It supports 
scant vegetation of sand cherries, wild vetch, and some blue- 
berries. On some of the older and larger tracts, a growth of 
small pine has developed. 



ROCK OUTCROP. 

Rock outcrop includes areas where the underlying rock of 
the region is exposed, or comes very near the surface. These 
areas occur principally in Ashland, Douglas, and Bayfield Coun- 
ties. They are indicated by means of a symbol wherever the 
outcrop occurs within any particular soil type. 
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CHAFER VIII. 
CLIMATE. 

The agricultural posBibilities of any section are profoondly in- 
flaenced by its climatic conditions. For certain lines of agri- 
eultnre, the climate may be of even more importance than the 
■ soil. The fruit industry is a localized business, the success of 
which is largely dependent upon its location with reference to 
freedom from late frost, a cool ripening period, and absence of 
extreme winter temperature. Likewise, the maturing of certain 
crops as com, for example, requires a growing season 100 to 130 
days in length. Again, the amount and distribution of rainfall 
is an important factor in limiting the crops which may be grown 
profitably. 

The'climate of a portion of this section is modified consider- 
ably by its nearness to Late Superior. The infiuence of this 
large body of water is very pronounced along a narrow belt 
bordering the shore, and extends a considerable distance inland, 
where the topography does not interfere with the free passage 
of the winds. The Lake influence is especially marked in cases 
where valleys, occupied by streams tributary to the Lake, ex- 
tend many miles inland, and permit of free circulation of air, 
modified hy the presence of this extensive body of water. Prom 
a strip along the shore where the effect is greatest, the influence 
of the Lake becomes of less importance as we proceed into the 
interior, disappearing at a distance of about 20 to 25 miles. 

Besides the Lake influence, the greater part of the six coun- 
ties, included in the area are subject to the general atmospheric 
disturbances known as cyclonic storms. These disturbances 
have their origin in areas where the barometric pressure is low, 
toward which winds blow from all directions. These areas of 
low pressure have also a forward movement which afEects the 
direction of wind in its path. The rate at which thes? storm 
areas move varies considerably, and usually requires 3 to 6 days 
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tor their passage across the coDtment, In the United States 
these storm centers or "lows", as they are designated on weather 
maps, usually originate in the west or northwestern part of the 
country, and move across the country, leaving the United States 
in the neighborhood of the St. Lawrence Valley along the 
Canadian border. 

In connection with the climate of any locality, we are con- 
cerned chiefly with the amount and distribution of rainfall, and 
the general temperature conditions which prevail. Throi^hout 
the area under consideration, there are at present, nine stations 
from which weather reports are obtained, for the United States 
Weather Bureau. Some of these have been in existence only a 
comparatively short time, while in others, the records &re in- 
complete or badly broken, thus lessening their value very much. 
Four of the stations have records for only a short period of 3 to 
6 years i while others have been in existence over 20 years. The 
, stations at present, together with the length of record of each 
are: — Ashland 24 years, Bayfield 6 years, Cornucopia 3 years, 
Qrantsburg 24 years, Hayward 24 years, Iron River 6 years, 
Solon Springs 9 years, Spooner 21 years, and Superior 6 years. 

Temperature. In preparing the maps* on temperature for 
the different seasons for the northwestern section of the state, 
data from the following stations were used — Superior, Solon 
Springs, Spooner, Grantsburg, Ashland, Iron River, Hayward, 
and Bayfield. By examining the maps it will be noticed that the 
lines of equal temperature, or isothermal lines do not mn east 
and west across the area, but follow a general northeast to south- 
west, or northwest to southeast course; especially is this the 
case in summer and in winter. The modifying factors in this 
connection are, (a) the presence of a large body of water to the 
north, (b) the topographic features, — high, plateau-hke uplands 
ranging from 500 to 1200 feet above the clay plains which are 
10 to 15 miles in width and border the lake shore; (c) the soil 
conditions, (d) and the influence of the Mississippi Valley 
which is of minor importance, and only affects the extreme 
western part of the area under consideration. 

The influence of these various factors is quite strikingly illus- 
trated in the mean summer and winter temperatures of the 



■From Bulletin No. 223 Climate of WiBconeln, a copy of wbich may 
be Bccured from Agricultural Experiment Station, Malison, Wis. , 
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area, figures 3 and 4. This is especially noticeable ia the case 
of the mean summer temperature in a strip along the shore of 
Lake Superior, where the mean temperature ranges from 60 to 
65 degrees, while the greater part of the area directly to the 
south has only a range of 1 to 2 degrees, and is included within 




FIGURE 3. COMP 
Average of tbe daly 



the zone of 65 to 66 degrees. This is similar to the north central 
part of the state; the isotherm of 65 degrees, it will be Dotieed, 
passes through northern Taylor and Lincoln counties, and then 
veers off east and southeast through the central part of Ke- 
waunee County. 

The mean winter- temperature of the Lake border is likewise 
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modified by its proximity to the Lake; the temperature range 
for a narrow strip along the shore being 13 to 17 degrees above 
zero, while the larger part of the six counties has a mean tern- - 
perature of 12 to 13 degrees above zero. 




PIGUBE 4. COMPAHATIVE MEAN JVINXEE TEMPERATURE 
Average of tbe daily maxlmn^nnd tnlnima for December, January, and February. 

The mean spring and fall temperature, figures 5 and 6, 
show more uniformity and regularity in the zones. Tbe spring 
temperatures are lower along the shore, and the season is re- 
tarded accordingly. This condition is especially desirable for 
fruit growing since the fruit buds are retarded until dan- 
ger of sprirg frosts has passed. In the fall the land loses 
heat more rapidly than the water, and consequently the mean 
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temperature is lower inland than near the Lake fihore. The 
mean fall temperature of the interior ranges from 44 to 46, 
while farther north and along the diore the range ia about the 




FIGURE T. COMPARATIVE LENGTH OP GROWING SEJASON 
map stiowB the average number o 



This section of the state has a considerable range of tempera- 
ture. As a rule, there are a number of days each summer in the 
interior when the temperature exceeds 100 degrees ; the highest 
thus recorded being 105 degrees. The mean winter temperature 
is about 12 degrees in the interior. Extremes of 20 or more 
degrees below zero are frequently experienced. The lowest tera- 
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perature thus far recorded is 50 degrees below zero. Similar 
extremes are recorded in the southern and central parts of the 



Length of Grovnng Season. In connection with the climate 
and its influence on agriculture, the length of the growing sea- 
son deserves consideration. By the length of the growing 
seasonj is understood the average number of days between the 




LAST KILLING SPRING FROST 



last killing frost in the spring, and the first destructive frost in 
the fall. From this data, the length of growing season has been 
determined as indicated in figure 7. Figures 8 and 9 show aver- 
age dates of destructive frosts in the spring and the fall over a 
period of 12 years. The influence of the Lake, and to a small 
extent the Mississippi Valley, is quite noticeable. The range 
from 100 to 130 and 140 days within a short distance is also 
especially striking. 

Effective Tfeat. In order, however, to interpret intelligently 
the map showing the length of the growing season, it should he 
studied in conneC'tion with the map on comparative effective 



heat, figure 10. A word of explanation may be necessary as to 
the meaning of the term "effective heat." Plants and vege- 
tables, as a rule, do not germinate or show noticeable growth 
until a temperature of several degrees above the freezing point 
. is reached. In this discussion 42 degrees was arbitrarily se- 
lected as the starting point from which to estimate the amount 
of heat available for crops. Pig\ire 10 shows by zones the eom- 




FIGURE 9. Fl 



FALL FKOST 



Tliese maps bRve been prepared from tbe original montbly reports ol the ob- 
aervers of tbe U. S. Wealber Bureau for twelve years, 18a9 to IBIU, Mup- 
plemeuted lij prlrate records loaned to tbe autbors. 

parative amount of heat available for crops from April to Sep- 
tember inclusive, and was prepared by deducting 42 degrees 
from the mean temperature of each station during the 6 months, 
April to September. In comparing the maps, figures 8 and 9, 
it is observed at once that while the length of the growing sea- 
son along the Lake shore of the northern counties may exceed 
the length of the growing season of the inland regions by 10 to 
30 days, yet this advantage is offset to a large extent by the dif- 
ference in effective heat in the respective areas. This fact is 
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also borne ont by actual experience, where it is found possible 
to mature corn in the areas with the shorter growing season 
more often than in regions having a longer growing season. In 
part this is due to a difference in the soil ; one being sandy loam, 
and the other being clay. The influence of the large body of 
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FIGORB 10. COMPARATIVE EFFECTIVE HEAT. 



Tvater is, however, of greater importance and tends to prevent 
extreme temperature conditions, and maintain a more nearly 
equable temperature throughout the entire year. The growing 
season is, therefore, cooler near the Late than in the interior 
regions not affected by this influence. 

Practically the entire area is included in the zone having 15 
to 1714 degrees effective heat, and in this respect is as favorably 
situated as a large portion of Central Wisconsin. "The lower 
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Mississippi Valley receives the greatest amount of effective beat, 
the mean temperature at Dubuque and Prairie Du Chien during 
tbis period being about 22 degrees above tbis temperature of 
42 degrees. Taking this lower Mississippi Valley as a standard 
it will be noted tbat the northern highlands receive one-third 
less effective heat, while the Michigan shore, and northwestern 
Wisconsin average about one-fourth less heat ; Kenosha County 
reeeiving about as much as Buffalo County, Sheboygan as much 
a«St. Croix, while Barron and Washburn Counties during these 
months are as warm as Manitowoc or Kewaunee, Marathon, or ' 
Taylor Counties." 

In this connection it is also interesting to note that owing to 
its northern latitude, this section of Wisconsin receives more sun- 
light during the growing season than the southern part of the 
State. During the summer season, this may amount to one-half 
to three fourths hours daily. 

Wind Direction. Along the Lake shore and extending into 
the interior for some distance the winds are influenced to a la^e 
extent by the Lake. For about six months, April to September, 
tbis section is in the path of steady north easterly winds which 
blow sometimes with marked severity, and are frequently ac- 
companied by cold, wet weather. In the winter, the conditions 
are changed, and the prevailing winds are southwest. The in- 
terior sections are in the path of southwest winds during the 
spring and fiummer months, while in the winter more variable 
conditions obtain, and winds from the south, southwest and 
northwest occur. 

KainfaU. The total amount of rainfall as well as the distri- 
bution throughout the growing season is of great importance ag- 
riculturally. The following table shows the average monthly 
rainfall, and also the annual amount for each of the stations 
for the entire period of record to 1913. 
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Tablb 11 Aiteragt Monthly Precipitation for the Qrowing and Non-Orow- 

ing Seaton far the EaUre Period of Record of Each Station to 1913. 
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Since the amount of rainfall during the growing season is of 
much more value to crops, the table has been prepared showing 
the total precipitation during six months of the year, April to 
September, or the growing season and a like period from Oc- 
tober to ilarch, or the non-growing season. By referring to the 
table it is fbund that practically two thirds of the total annual 
rainfall occurs during the growing season when it exerts most in- 
fluence on crops. The heaviest rainfall occurs generally in July. 
In 1910, Ashland and Superior recorded the least rainfall since 
the establishment of the station, the former indicalTug 17.59, and 
the latter 15.67 inches. The wettest years marked a rainfall of 
35.7 at Ashland, and 32,92 at Superior. Grantsburg recorded 
47.2 in 1903, and 22.90 in 1893, Hayward 42.00 inches in 1900, 
and 19.65 inches in 1894, and Spooner 42.86 inches in 1900, and 
30.63 inches in 1895, 



)vGoo'^lc 



AGRWULTDICE. 



CHAPTER IX. 
AGRICULTURE. 

That there are opportunities in this area as well as in other 
sections of Northern Wisconsin for considerable agricultural 
expansion has been heralded by the press and by men interested 
in developing the state. It will, therefore, not be out of place 
to devote a brief chapter to the resources, crops grown, and 
other statistical matter that will furnish some information with 
reference to the agricultural opportunities of this section of the 
state. One of the leading questions to consider in this connec- 
tion is the character of the soil, and the amount of unimproved 
land that is adapted for agricultural purposes. The soil condi- 
tions and their adaptibility have been discussed in previous 
chapters. Data as to the acreage of farm land, not improved, 
hitherto published, has not been satisfactory i^ many cases. 
Much of it has been prepared when the land was not easily ac- 
cessible, and some times by men whose training was along other 
lines than agriculture. The result has been that invariably the 
amount of land adapted for agricultural purposes was under- 
estimated. In some cases, this discrepancy was found to be 50 
per cent of the true condition. 

It should also be said, however, that there may be consider- 
able variation in the agricultural value of much of the land, the 
same as in any other section of the slate. Yet these areas are 
agricultural land, and will sooner or later be developed. As a 
rule, the better quality of land is selected first, and while much 
of this class remains, the less valuable will not be taken up. The 
cry heard so generally respecting the higher cost of living 
tends to make more people seek land for a home, as well as a 
livelihood. This tendency will have the ultimate effect of set- 
tling up land more rapidly — the poorer quality as well as the 
better. Again the work of experiment stations and agricultural 
colleges, in Advancing better methods of sojl njanagement, and 



),L_nOO'^IC 



88 SOIL SURVEY OF NORTHWESTERN WISCONSIN. 

selecting crops adapted to particular soils has done much in 
assisting the agricultural development on all types of soil, 

1*116 following table gives the total land acreage, together with 
an estimate of the amount of undeveloped land that is adapted 
for general farming. This estimate is based upon data obtained 
by the writer and his co-workers in connection with the survey 
of the soils of this section, and while there may be inaccuracies, 
it represents approximately the conditions as they exist at pres- 
ent. The total land acreage and the acreage of improved land 
were taken from the United States Census for 1910, 

Table 13. — Condition of Farm Land in Northern WUconnn. 
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Per cent of Total Agricaltnral land now imiiroTed S,5. 

From this table it will be noticed that about 70 per cent of 
the entire land area is agricultural land, and that less than 6 
per cent of this is now under cultivation. Expressed in terms 
of acres, it may be stated that less than a quarter million acres 
are improved out of a total of over three million acres in the 
area. There is certainly room for more settlers. 

That this section of the state is becoming rapidly settled and 
land brought under cultivation is seen from the following table : 
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Table n.— Acres of Improved' Land 1910 Compared mih 1S00—{U. 8. 
Cengu) 1910). 
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The per cent increase of improved land has been especially 
marked in the case of Douglas, Washburn, and Bayfield Counties 
in the 10-year period. It may be conficlently predicted that the 
next decennial period will see an even greater increase. 

Crops. In connection with the development of a new country, 
it is interesting to note the principal crops grown, the acreage 
of each and the general trend during the 10-year period 1899 to 
1909. In general, oats is the principal grain grown, in the area, 
wheat next, and followed by barley, and rye in the order named. 
Burnett County, however, produces on the average a larger yield 
of rye than barley, and more com than grain. Douglas County 
also produces more rye than barley. Corn is grown only to a 
limited extent, especially in the counties bordering the Lake. 
The census figures, however, are not complete, and a consider- 
able amount of corn cut for silage purposes is not recorded in 
the census reports. 
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SOIL SURVEY or NORTHWESTERN WISCONSIN. 



Tablu li.~Acrtage and Yield of Prinevpal Cnyps (Jrovn in IS99 and I. 
(Unlud stales Census). 
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The most important crop in point of acreage is hay, which is 
largely a mixture of clover and timothy; only a small amount 
of clover hay is grown. Burnett County, which has the lai^st 
acreage of improved land, ranks first in the production of hay, 
as well as corn. Burnett County also leads in- the number of 
dairy cattle. Attention has already been called to the fact that 
many of the hay meadows are allowed to remain in hay too long. 
Many of these old timothy hay meadows produce meager yields, 
and become sod bound, and are infested with weeds. The pro- 
gressive farmer may well turn to red clover as a substitute for 
part of his hay crop. 

Specialized industries are important. Potato culture demands 
more attention in some sections than anything else. The Nema- 
kagon Valley is developing into a tuber section. Small fruits, 
and orcharding on a commercial basis, are attracting the 
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attention of tlie Lake Shore Counties. On the lighter soil types 
beans are important cash crops raised. During recent years, 
cranberry culture has received attention. At present there are 
three cranberry bogs in operation and another under construc- 
tion. There are many ideal locations in the area for this in- 
dustry. 

Dairying. Tlie dairy industry is an important one in all of 
the counties of the area. Burnett ranks first, having in 1910 
nearly three fourths as many mflch cows as all the other counties 
taken together. The value of the dairy products in each of the 
counties exceeds the value of the grain raised. 
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The dairy products sold from the farm are mainly butter and 
butter fat. Creameries are centrally located, many of which 
maintain collecting wagons, which are sent around to gather 
the cream from the fanners. This system of farming is found 
proiitable. It provides good cash returns from crops grown, 
the fertility of which is returned to the soil in a large measure. 

Population. The population of the six counties from 1890 to 
1910 is shown in the following table t 

Table 10. — Povulation of Oounliet. 
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92 sorr, survey of northwestern Wisconsin. 

The greater portion of the popiilation, while mainly native 
born, is of foreign extraction, chiefly of Scandinavian descent. 
In Douglas and Bayfield Counties, numerous settlements of Fin- 
landers have segregated themselves in small farming eommuni- 
tiea. Similar colonies of Poles, Slavonians, Austrians, and Hol- 
landers have been formed in Bayfield County. The Germans are 
found in less numbers throughout the entire area. In Ashland 
and Washburn Counties, a considerable number of Canadian 
French have established small farming communities. 

Markets. This area of six counties is located advantageously 
with reference to markets. Excellent railroad facilities lead to 
splendid consuming markets at the head of the Lakes — Superior, 
Duluth, and the Range country to the north. The Twin Cities, 
Minneapolis and St. Paul, are also commanding markets within 
easy reach. Good home markets are also maintained, the more 
important ones of which are as follows: 

Tablb M.—Poi^ulation of Giliea. 
{V. S. Census IBIO) 
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During the summer months packet steamers plv between the 
Lake ports dailj , carrj mg produce to Superior and Duluth 
This IS of special importance to the fruit shipper without rail 
facilities. 

In the more settled portions, good wagon roads are main- 
tained. Abundant material is near at hand for road building 
in many parts of the area. 
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